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Building Gas Engines for the Navy 


Developing the Engine and Special Plant—Equipment of the Shop—Machining 
the Engine Parts—Handling the Work—Assembling the Engine 


By S. W. BRINSON. 


Assistant Shop Superintendent, U. S. Navy Yard, Norfolk, Va. 


YJ ERY few people know that the U. S. Navy Yard at 
Norfolk, Va., is building gasoline engines for the 
Navy Department, and those who do know probably 
have no idea of the magnitude of the work. In the 
writer’s opinion this plant will compare favorably in 
equipment and methods of production with any marine 
gas-engine plant in the country. 

The first experimental engine was built in the yard 
during the years 1906 and 1907. It did not prove a suc- 
cess. After further work and experimentation on com- 
mercial engines, a two-cycle, three-port, single-cylinder 
engine was built in 1910. Later on, two,- three- and 
four-cylinder engines of the same general type were 
built. The engines were originally developed for the 
purpose of motorizing the sailing launches. 

In 1912 a single-cylinder model of the engine was 
built with the upper half of the crankcase and the 
cylinder cast in one piece. The water jacket was made 
round instead of square, thus altering the appearance 
of the engine considerably. After this, multi-cylinder 
engines were built, the upper crankcase and cylinders 
being cast separately, however. This type of engine 
with slight modifications is the one which is being 
built at present, although a new model four-cylinder 
engine is being tested. All of the present engines have 


Curb liner 


was more adapted for the repair work which the yard 
had been doing than for the manufacturing work which 
it then faced. 

The pattern shop was well equipped, however, and 
proceeded with the patterns, which were almost entirely 
made of steel and were mounted on melding machine 
plates. Suitable molding machines were purchased for 
the foundry in order to handle this work. The produc- 
tion of engines continued at the rate of from ten to 
twenty a month until after the outbreak of the war in 
Europe. During this time a number of jigs and fix- 
tures were built which would do credit to any manufac- 
turing plant. 

To meet the war needs, the bureau at Washington 
asked for an increase of production of approximately 
1,000 per cent, so that additional space was secured in 
other buildings to meet this increase. Even further 
demands were made, and the yard fulfilled them suc- 
cessfully by enlarging and reorganizing. The question 
did not involve only the production of new engines, but 
also the furnishing of a considerable number of spare 
parts with these engines, the supplying of repair parts 
to about 2,000 engines already in the service, and the 
repairing of old engines. 

It was realized that the maximum production from 
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FIG. 1. 


a 44-in. bore and 5-in. stroke; they are rated at 5 hp. 
per cylinder at 500 r.p.m., and will consistently develop 
this on test. 

At the beginning of manufacture it became obvious 
that certain commercial parts, such as magnetos, car- 
buretors and spark plugs, could be more cheaply pur- 

‘chased than manufactured. Also, the shop equipment 
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LAYOUT OF GAS ENGINE PLANT 


machines which were working entirely on gas-engine 
work could be obtained only by segregating them in a 
separate building and placing them under the super- 
vision of one man. Space was secured in another build- 
ing, and the machines were moved from the main shop. 
They were arranged so that parts would move’ in a 
straight line toward the group assembly section and 
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FIG. 2. MILLING UPPER SIDES OF BEDPLATES 
thence to the parts and group storeroom, where they 
were stored in bins near the place where they would 
be needed on the assembly track. 

Since even a larger plant was needed, one of the build- 
ings formerly used for the machine shop was then 
fitted out to contain all of the departments pertaining 
to gas-engine manufacture and repair. The layout of 
this present plant is shown in Fig. 1. The arrangement 
of the machines should be noted. The path of the work 
is represented by the lines connecting the machines. 
The movement is toward the right, where the assembling 
stand is located. The foundry and forge shop supplying 
the rough work are, of course, in separate buildings. 

In the point of equipment the plant may be considered 
a little elaborate for the normal amount of production; 
but it must be remembered that at the time the shop 
was placed in operation, the country was in the midst 
of a war the end of which no one could foresee. The 
plant is fully able to take care of the needs of the navy; 
in fact, at present few engines are being built, although 
a great many parts for engines in service are being 
manufactured. 








FIG. 3. MILLING UPPER CRANKCASES 


Some idea of the equipment in the shop can be ob- 
tained by reviewing the machining operations performed 
in manufacturing an engine. The bottom of the bed- 
plate is machined on an Ingersoll two-head milling 
machine, in the places where it will rest on the shoes 
in the boat. 

The bedplate then goes to an Ingersoll three-head ma- 
chine where the tops of three plates are milled at one 
setting. A special fixture was made for holding the 
bedplates, the arrangement being shown in Fig. 2. The 
stud holes for the upper crankcase, pumps and thrust 
bearing, and the through holes for fastening to the 
shoes are then drilled on a multi-spindle drilling ma- 
chine. Holes requiring threads are tapped on a drill 
press, using an Errington tapping chuck. The bed- 
plates are then studded and are ready to be bored for the 
crank brasses in connection with the upper crankcase. 

The upper crankcase has its bottom milled on an 
Ingersoll arbor milling machine. Afterward, it goes to 
another Ingersoll three-head adjustable milling machine, 
where its sides and top are all machined in the same 
operation, as shown in Fig. 3. The upper crankcase is 








BORING CRANKCASE FOR CYLINDERS 


FIG. 4. 
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FIG. 6. CUTTING LAP JOINT IN PISTON RING 
bored on the top for the male part of the cylinder on 
a Moline four-spindle “hole-hog” machine. This op- 
eration is shown in Fig. 4. The pad on the rear end of 
the crankcase is then machined on a shaper. 

The next operation is drilling on a multiple-spindle 
drilling machine and then tapping, the same as with the 
bedplate, for studs to hold the cylinder and handhole 
covers. The crankcase is then placed on the bedplate and 
fastened to it after a boring bar has been inserted. The 
crank brasses are bored on a lathe. 


DRILLING AND TAPPING 


The bottom and male part of the cylinder is machined 
on a Gisholt turret lathe. The bottom flange of 
the cylinder is then drilled, using a special four-spindle 
fixed-center head made at the yard. From here the 
cylinder goes to another Gisholt lathe, fitted with a 
special boring bar, where it is bored and faced on the 
top. The top is then drilled in a manner similar to that 
employed on the bottom, except that a six-spindle head 
is used. This head is employed also for drilling the 
through holes in the cylinder head, which operation is 
shown in Fig. 5. 

The cylinder is milled on two sides on an Ingersoll 
two-head knee-type milling machine, and on the third 
side on another Ingersoll two-head machine which is 
used for other purposes also. The cylinder then goes 


FIG. 8 CUTTING BEVEL GEARS ON A MILLING MACHINE 
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FIG. 7. FACING AND BORING CRANKSHAFT BRASSES 
through the group of drilling machines, where it is 
drilled and tapped on the sides and top. Miultiple- 
spindle drilling machines and Errington tapping chucks 
are used for these operations. The cylinder is ground on 
Heald grinding machines, and then goes to the assembly 
benches for studding and plugging of core holes. It is 
now ready for placing on the engine. 


PISTONS AND RINGS 


The piston casting has the bottom cut off and is 
counterbored on a Gisholt lathe to fit the automatic 
turning machine. It is then rough-turned and grooved 
on a Potter & Johnson automatic lathe. It is finish- 
turned on an engine lathe; and then sent to another 
engine lathe where the pinhole is bored and the pin boss 
is faced by means of special fixtures and tools. 

The piston rings are cast in a billet containing twelve 
rings, that goes directly on a Potter & Johnson auto- 
matic lathe of the same type as used for pistons. This 
machine rough-turns, bores, marks and cuts off the 
rings, which are then ground on the sides. The rings 
are cut on a milling machine on both sides at one time; 
this operation is shown in Fig. 6. 

The rings are then put in a pot clamp and squeezed 
together. A mandrel which holds eight rings is inserted, 
the rings are clamped in place, the mandrel is put in a 
grinding machine and the rings ground. The test of 








FIG. 9. SECTION OF ASSEMBLY TRACK 
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the rings is to have a load of 20 lb. supported on the 
ends of the piece for 24 hours, and then the rings must 
spring back together so that the ends meet. 

The connecting rod is drop forged and the end for 
the brasses is centered by the die. A 3-in. pilot drill is 
first run through, and then the large hole is drilled on 
a heavy-duty Minster drilling machine. The rod is 
placed in a jig which has both a pin to fit the large end 
already drilled, and a hardened bushing at the proper 
position for the pin hole, which is then drilled. The 
rod is faced for the cap bolts, and the cap cut off in 
the same operation on a milling machine by the use 
of a gang of milling cutters, six rods being set up at one 
time. 

The brasses are tinned and then babbitted. The crank 
brasses are cast on mandrels, and the connecting-rod 
brasses are poured solid in one piece. The crank 
brasses are placed in a milling machine where they are 
bored and faced on one end. The operation, shown in 
Fig. 7, is practically continuous. The brasses are faced 
at the other end on a milling machine and then placed 
on a mandrel and turned. Dowel-pin holes for the bot- 
tom brasses are drilled and the oil grooves are cut by 
hand. In the case of the connecting-rod brasses almost 
all of the work is done on a lathe, with the exception 
of the cutting, which is done on a milling machine. 

The gears are first bored and then placed on a man- 
drel and turned, from six to eight being turned at one 
time. The crankshaft gears are cut on a Gleason gear 
generator with a special setting device which cuts down 
the setting time about two-thirds. The lower gear, the 
upper gear and the magneto gear are all cut on a milling 
machine three at a time, which operation is shown in 
Fig. 8. The keyway is then cut in the gears by a key- 
seater. 


° MACHINING THE CRANKSHAFT 


The crankshaft, since it is of the web type, is forged 
in a rolling die which makes the forging have the same 
outlines as the finished shaft. The shaft is rough- 
turned on an engine lathe and then goes to a Tindel- 
Morris crankshaft lathe, where the crankpins are 
all turned at one setting of the shaft. The latter, 
after being finish-turned, goes to a cylindrical grinding 
machine where the journals are ground, and then to 
the crankshaft grinding machine, where the pins are 
ground. Finally the four bolt holes for the flywheel are 
drilled on a multiple-spindle drilling machine, the start- 
ing pin hole is drilled, and the keyway for the crank- 
shaft gear and pump eccentric are cut. 

The engines are assembled on a truck which runs 
parallel to the storeroom, as shown in Fig. 9. The parts 
are issued from windows located at the places where 
they are attached to the engine. There are drawers for 
the small light parts. These drawers are four high 
and stand open while assembly is going on, with the 
lower drawers open further than the top ones so that 
all are accessible. They are arranged so that they can 
be pulled back into the storeroom and filled. A heavy 
screw eye is placed in the storeroom side of each drawer, 
so that at night the drawers are all pulled back flush 
and locked by dropping rods through the screw eyes. 

An arrangement was gotten up by one of the super- 
visors whereby the crank brasses are reamed instead 
of being scraped, at a considerable saving of time. This 
arrangement consists of a boring bar with detachable 
fluted cutters, the same cutters being used but with 
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different lengths of bars for different types of engines. 
The boring bar is supported by two heavy brackets 
which are bolted to each end of the crankcase at the 
same place that the cylinder is fastened. The bar is 
then turned by means of a pneumatic machine. It has 
been found that this arrangement will give better results 
than scraping, and will save about three-fourths of the 
time. 

The assembly carriages have detachable bars, so that 
the same carriage can be used for all types of engines 
simply by changing the bars. 


Shop Terms—the “Old Man” 
By ROBERT TAIT 


The article entitled “Understanding Shop Terms” by 
Robert Grimshaw, on page 916, Vol. 56, of American 
Machinist, recalled an amusing (to some of the by- 
standers at least) incident which happened at one of 
the large steel mills in Illinois, a number of years ago. 

At that time the master mechanic was a very well 
known character in steel mill circles, with a reputation 
for being “hard boiled” and with a genius for apparently 
always being on the job at the wrong time. 

One of the bench hands in the machine shop was an 
old Scotchman with a long, flowing grey beard. He had 
for a long time been in command of a certain bench 
just inside one of the doors, where practically all of his 
time was spent in fitting packing rings or piston rings. 
He looked with exceeding disfavor on any kind of an 
order that moved him away from his bench, and was 
never slow to show his disapproval, no matter from 
what quarter such an order might come. 

One day a nasty breakdown occurred at the rod mill, 
and as usual “Old Jack,” the master mechanic, was right 
there with his regular line of commands and comments, 
which, while not having much of any effect on any of 
the old timers, never had a tendency to soothe the 
nerves of any new man who had not had time to become 
acclimated to him. A ratchet drill had been brought on 
the job and an “old man” was needed. Turning to a 
green helper, who had been on the job but a few days 
he roared at him “go-t-shop-get-old-man,” and the helper 
was on his way in a sort of daze. His route took him 
through the door adjoining the old Scot’s bench, and as 
“old man” meant but one thing to him he immediately 
and urgently requested the Scot to come along to the rod 
mill, as Mr. had sent for him. For this old boy to 
get out on a breakdown was contrary to all his ideas as 
to what constituted a perfect day and on the way to the 
rod mill his Scotch had risen considerably. As soon as 
he got within talking distance he glared at the master 
mechanic and said, “whut ye want me here for Jock’’? 
Jack stared at him for a moment and as the light dawned 
on him he said, “nuthin, get back to the shop.” And 
the helper was out of a job because he did not quite 
understand shop terms. 

I recall an experience in my early twenties, when I 
had started to work in a shop in St. Joseph, Mo., and 
after running a lathe for a couple of days the foreman 
asked me if I had ever run a “jumper.” Inquiry dis- 
closed the fact that I had, but that where I came from 
they were called “shapers.” However, after I had 
worked on this particular machine for a while I was 
convinced that it was called a “jumper” advisedly. 
Later investigations though, showed that shapers were 
called “jumpers” over considerable territory in those 
parts. 
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Machining and Assembling Operations on 
Pneumatic Tools 


The First of a Series of Four Articles—Drilling Air Hammer Parts— 
Boring, Reaming, Grinding and Lapping Piston Holes 


By HOWARD CAMPBELL 


Western Editor, American Machinist 


involves some problems that are solved at the 
Aurora, IIll., plant of the Independent Pneumatic 

Tool Co., in ways that are both unique and efficient. 
The operation of drilling the port holes in the live 
air handle, or throttle stem, of an air hammer, is an 
operation where a number of small holes are drilled to 
make a big one. Three jigs are used for this purpose, 
the first being the jig in place at A in Fig. 1. This 
jig slips onto the large end of the throttle stem and 
is held in place by a setscrew which does not show in 


[= design and construction of pneumatic tools 








PORT HOLES IN 
LIVE-AIR HANDLE 


FIG. 1—JIG FOR DRILLING 


the photograph. It is used for drilling the four holes 
B. Then the second jig is substituted and the four 
holes C are drilled, after which the third jig is used, 
the bushings in this jig being so located that the metal 
which separates the holes will be drilled away, and the 
center piece will fall out, leaving a large opening. The 
rough edges are chipped and filed smooth. 

The operation shown in Fig. 2 is that of drilling six 
crossholes, two connecting holes and one trigger pin 
hole in the handle of an air hammer. The trigger pin 
hole is shown at A. The jig is bored out for the bush- 
ing B, which is bored and tapered to receive the stee! 
sleeve C, a part of the jig H. The bushing B is held 
in place by means of a collar on the front end and three 
lugs at the rear, the lugs being shown at A, Fig. 3. 
The collar and lugs prevent the bushing from working 
endwise, but allow it to be revolved so that the various 
drill bushings can be aligned with the drill. The sleeve, 
together with the hammer barrel, is held in the bushing 
by a small clamp that slips over the screw D, Fig. 2. 
Positive location for drilling the various holes is 
obtained by means of a spring plunger in the chamber 
E. This plunger is raised by the lever F, and dropped 
into a slot whenever a bushing is in line with the 


spindle. This does not apply in .ne case of the trigger 
pin hole, however, as that hole is so nearly in line with 
one set of crossholes that two slots are impossible. Con- 
sequently, the plug G is used to locate for drilling the 
trigger pin hole. 

The hammer barrel is inserted into the sleeve C and 





FIG. 2—INDEXING JIG FOR DRILLING AIR 


HAMMER HANDLE 


located in the correct position in part H by means of 
the pin J, which fits into the throttle hole. The jig 
with a piece in position ready for drilling is shown 
in Fig. 3. 

A hammer barrel set up for drilling six exhaust 











FIG. 3—JIG WITH PIECE IN POSITION FOR DRILLING 
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FIG. 4 
REMOVED, SHOWING 


holes for the main valve can be seen in Fig. 4. The 


piece A, through which the six holes are drilled, locates 
on the two pins shown at A in Fig. 5, and is held in 


place by the clamp B. The barrel is located on the 
shaft C by a pin on the end engaging in the piston 
It can only locate in one position, that being 


hole. 
the correct one for drilling. The shaft C is held in 
the correct position by means of the pin D and locked 
by the lockbolt FE. The several holes similar to the hole 
in which the pin D is located, are for the purpose of 
locating other sizes or types of hammer barrels. 

A jig for drilling two holes in the valve head of a 


READY TO DRILL CROSSHOLES IN MAIN VALVE. 
METHOD OF LOCATING 





FIG. 5—JIG WITH BRACKET 


_— 


heavy riveting hammer is illustrated in Fig. 6. The 
drill bushings are contained in a sleeve in the jig-plate 
A, the sleeve locating in the valve chamber and a pin 
in the other end of the plate locating in the end of the 
vertical shaft B. The fixture is made to index so that 
both holes can be aligned with the drill spindle, the 
indexing being controlled by the handles C. Each 
handle has a tongue on the end which fits into a slot 
in the side of the jig, each handle locating for one 
hole. The change is so slight from one hole to another 
that the simpler idea of one handle and two slots could 
not be used as the slots would run into each other. The 
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FIG. 6—INDEXING JIG FOR DRILLING VALVE HEAD 


FIG. 7—SAME OPERATION 
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hammer barrel extends down through a hole in the 
center of the base of the jig, and the pieces lock in 
position by the hinge plate D and the screw E which 
fits into the throttle hole. 

The jig shown in Fig. 7 resembles that used for the 
previous operation. It is applied in a different posi- 


tion, however, and is used for drilling three holes in the 














valve chamber of a different type of riveting hammer. 
The bushings for these holes are contained in the 
bracket A, which is so made that the sleeve containing 
the bushings slips into the main valve-bushing hole and 
the end of the bracket fits in the angle formed by the 
screw B. The piece is located in the fixture by the 
hinge-plate C and the screw D, which fits into the 
throttle hole. 


BORING AND REAMING THE HAMMER BARREL 


The operation of reaming a hammer barrel is shown 
in Fig. 8. The barrel has previously been rough-drilled 
on a similar machine, and in this operation both the 
piston hole and the nozzle hole are bored out and 
reamed. As can be seen, each tool on the rack behind 
the machine is fitted with a sleeve, so that the tools 
can be changed easily and quickly. One turn of the nut 
instantly and rigidly clamps the tool in the holder which 
is attached to the toolrest. The piston hole is reamed 
to 1.0475 in. in this operation. 

The next operation after reaming is that of grinding 
the bore, which can be seen in Fig. 9. The interesting 





FIG. 9—GRINDING PISTON HOLE IN HAMMER BARREL 


feature of this operation is the length of the hole, 
which is 154 in. The handle of the hammer is held to 
the faceplate with a strap in the same manner in which 
it was held in the lathe, and the end of the barrel runs 
in a steadyrest. The Independent Pneumatic Tool Co., 
after trying for some time to buy a spindle which 


FIG. 8—LATHE SET-UP FOR BORING AND REAMING HAMMER BARREL 
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would grind the length of this hole, decided that one 
was not to be purchased and accordingly had such a 
spindle made to its own specifications. After consider- 
able experiment, a spindle was evolved of sufficient 
length to grind to the bottom of this hole without 
vibration or chatter. The wheel is attached to a short 
metal spindle at the outer end which runs in four ball- 
bearings, and the shaft which 
carries the small pulley is also 


very short and runs in four 
ball bearings. These two 
widely separated shafts or 


spindles are connected with a 
wooden spindle that gives per- 
fect satisfaction. The connec- 
tion on either end of the wooden 


spindle is of the ordinary 
tongue and slot type. This 
spindle is 18 in. long and 


runs at a speed of 12,000 r.p.m., 
while the hammer is turning 
at 225 r.pm. The hole is 
ground to 1.0595 in. in diam- 
eter, leaving 0.002 in. for 
lapping. 

The lapping machine, with a piece in position, is 
shown in Fig. 10. The barrel is held in position by 
being clamped into the piece A, which acts on the 
principle of a split bushing, the handle B operating a 
screw which pulls the split together. This bushing 
rests on balls, which allow the barrel to center easily. 
The balls are 
held in place by 
a groove in the 
lower part C. 
Abrasive is pre- 
vented from get- 
ting into the 
ball race by a 
steel housing, 
which covers 
the split bush- 
ing. The lower 
part C is made 
in two _ parts, 
held together by 
a hinge pin at 
D, which makes 
it possible to 
change the bush- 
ings to accom- 
modate the dif- 
ferent sizes of 








hammers. The 
handle E locks 
the two parts 


together around 
the bushing. 
The laps are of FIG. 
lead, cast onto 
the rods, one of 
which can be seen at F. A number of grooves are cut in 
each lap so that the oil and abrasive will be retained, and 
the lap is then finished to size. New laps are used for 
finishing, but after approximately thirty holes have 
been lapped, they become worn enough so that they are 
only good for the first, or roughing operation. The 
lapping is done at a speed of 600 r.p.m., approximately. 





10—LAPPING BORES AFTER 
GRINDING 
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Fig. 1.—Bilten auto- 
matic milling machine in 
the plant of the Hudson 
Motor Car Co., working 
on an adjusting eccen- 
tric body, a cast-iron 
plece with eight slots, 
each § in. wide and 3 in. 
deep. Each machine 
turns out 45 per hour. 
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rig. 4.—Wrratt & Whit- 
ney double-spindle auto- 
matic milling machihe 
on Chevrolet connecting 
rods. Material is 0.35 te 
0.45 carbon steel. Cut is 
4 in. deep by 18 in. long 
on each rod. Table feed, 
5.39 in, per minute. Pro- 
duction 100 to 120 rods 
ner honr. 
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Fig. 2.—The eccentric 
adjusting body itself af- 
ter the slots have been 
milled. All the holes are 
first drilled so that the 
milling cutter breaks 
through into a hole at 
each cut. Two holes are 
left between each notch. 





rig. o.—A four-bolt commecting rod job 
Both sides of the cap are milled and the 
cap is cut off on a Pratt & Whitney double 
automatic. The fixture is somewhat sim- 


ilar to inset, Fig. 4. Production is propor- 


tionately fast. 





Fig. 3.—Almost a gear 
cutting job. Another 
Bilton machine, milling 
12 teeth in a steel clutch 
drive shaft. The teeth 
are ly; in. wide. One 
man runs three ma- 
chines at times and the 
average production is 23 
per hour. 














Fig. 6.— Finishing caps 
on a Pratt & Whitney 


single-spindle milling 
machine. Fixture holds 
five caps. Feed 1.86 in. 
per minute. Speed 60 
feet; depth of cut § in.; 
chip per tooth, 0.0026 in. 
Length ofcut10}in,. Pro- 
duction 30 caps per hr. 
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Fig. 1.—Finishing the concave side of a clutch 
cover on a Warner & Swasey 3-A universal turret 
lathe. The outside diameter is 12}} in., the web 
is @ in. thick. Because these large, thin steel 
castings have a tendency to warp, it is neces- 
sary toe allow about j in. of metal for machining. 


Fig. 3.—One of tour operations on cone clutch 
flywheels. Flywheel flange fit is held to 0.001 in. 
Production averages 125 fiywheels in 9 hr. for 
two operators and four machines. The machine 
is a Fay automatic lathe. 
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Fig. 2.—Finishing the other or convex side of 
the same clutch cover plate. The tool and the 
roller and form which guide it are shown. This 
method of machining reduced the time per cover 
from 14 hr. to 30 min. The machine is a Warner 
& Swasey 3-A universal turret: lathe. 


Fig. 4.—Turning ends of crankshafts on Fay 
automatic lathes. Two machines are used, 
tooled to turn opposite ends. One man runs 
them both. This crankshaft has main bearings 
2 In. in diameter and a flange 5 in. in diameter 
at the end. The throw is for a 5-in. stroke. The 
production runs from 20 to 25 shafts per hour, 
turned on both ends. 
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Factors of Safety and Allowable Stress 


Meaning of Allowable Stress—Factors of Safety for Live and Dead Loads—Effects of 
Fatigue, Shock and Uncertainty as to Actual Conditions Existing 


By C. D. ALBERT 
Professor of Machine Design, Sibley College, Cornell University 


ture or machine, the form and size of each part 

for proper strength and rigidity may be fixed upon 
by the designer in any one of three ways: 

(a) If an accurate, or reasonably accurate, analysis 
of the conditions of support and loading is possible, he 
may proportion the part or member by the application 
of the rational methods of mechanics. 

(b) If rational methods are not possible or con- 
venient, he may proportion the part by the use of semi- 
rational or empirical methods which represent suc- 
cessful practice or experimentally determined results. 

(c) If both rational and empirical methods are im- 
possible, he must reply upon the insight and judgment 
acquired as-a result of his experience. 

It is only in connection with the first method that 
a figure representing the allowable stress will appear in 
the calculations. The allowable stress must be suffi- 
ciently low to prevent failure and undue distortion 
under working conditions throughout the contemplated 
life of the structure or machine. 

Allowable Stress: The terms “allowable stress,” 
“maximum allowable stress” and “safe working stress” 
are synonymous. The allowable stress is the safe limit 
fixed upon for the maximum induced stress under work- 
ing conditions. The usual method of obtaining an 
allowable stress for any given working conditions is to 
divide the ultimate strength of the material by a suit- 
able factor of safety. The ultimate strength used is 
that determined by the usual laboratory tests of speci- 
mens and is to be regarded as the ultimate static 
strength of the material. The choice of a suitable 
factor of safety demands very careful consideration, 
especially for certain conditions of live loading. Call- 
ing the factor we divide into the ultimate static strength 
to get the allowable stress, the apparent factor of 
safety, we have: 


[: THE design of the component parts of a struc- 


Ultimate static strength xu 


Allowable stress = Apparent factor of safety 7 


Factor of Safety for Dead Loads: A steady, or dead, 
load may be very definitely defined as any load that 
induces stresses that do not with time change in mag- 
nitude or character. 

For a steady, or dead load, the apparent factor of 
safety may be regarded as made up of two factors, 
a and e. In order to avoid permanent set or any undue 
distortion, the maximum induced stress must be kept 
at or below the elastic limit of the material. Unfor- 
tunately the ratio of the ultimate strength to the 
elasic limit is not the same for different materials, nor 
is there for all materials a well-defined elastic limit, 
or limit of proportionality of stress to strain. 

It is not possible, therefore, to fix upon a value, or 
even a few values, for factor a that would cover this 
ratio for all materials. This difficulty can be largely 
overcome by basing the allowable stress on the elastic 
limit, and not on the ultimate strength. However, as 
we shall base the allowable stress for live loads on the 





ultimate static strength, we shall treat the apparent 
factor of safety for dead loads from the same conven- 
tional standpoint. 

For wrought iron and the carbon steels not heat- 
treated, a is less than 2; and it is greater than 2 for 
cast iron which, strictly, has no well-defined elastic 
limit. If the elastic limit is looked upon as the stress 
beyond which upon release of the load the material will 
show no appreciable permanent set, a may be taken as 
approximately 2 for the materials named. 

Besides avoiding permanent set or any undue dis- 
tortion, we must provide a safe margin to cover uncer- 
tainties and unknown contingencies. This introduces 
the second factor e to cover such considerations as the 
following: 

Doubt in regard to the actual possible load. 

Imperfect or approximate analysis of conditions of 
support and loading. 

Initial stresses due to casting or fabrication. 

Whether failure would or would not endanger life. 

Degree of reliability of the material. 

The actual load that may be applied is not always 
definitely known, nor, where definitely known, is it 
always possible to make a complete and accurate an- 
alysis of the conditions of support and loading. A 
greater margin of safety should also be allowed where 
failure would endanger life than where it would not, 
and for unreliable as against reliable materials. 

Aging, corrosion, wear and workmanship are con- 
siderations that may affect the sizes or proportions 
fixed upon, but are not considerations ordinarily allowed 
for in the factor of safety. Aging, corrosion, and wear 
are usually provided for by making specific allowances 
after the proportions for safe strength and rigidity 
have been fixed. Workmanship, when considered, is 
allowed for in some such way as in structural work, 
where about 25 per cent more rivets are required if 
driven in the field than if driven in the fabricating 
shop. 

APPARENT FACTOR OF SAFETY 


If factor e, the real factor of safety, be taken as 
14 to 2 for wrought iron and the carbon steels not 
heat-treated and 2 to 23 for cast iron, we have: 


For Dead Loads 
Apparent Factor of Safety —n  e 
Wrought iron and 
carbon steels not 
heat-treated 
Cast iron 


2(14 to2)=— 3to4=n 
2 (2to 23) = 4to5=—=n 


These apparent factors are in agreement with the 
factors ordinarily used for steel and cast iron. Dividing 
the ultimate static strength by these factors gives 
reasonable limiting values for the allowable stress for 
the two classes of materials named. As pointed out 
previously, factor a may be eliminated and the deter- 
mination of a reasonable allowable stress simplified by 
dividing the stress at the elastic limit, or the yiela 
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point stress, by the real factor of safety e fixed upon 
to cover the uncertainties and unknown contingencies. 

It is important to bear in mind that the factor of 
safety in design is almost without exception a factor 
used to determine the allowable stress as a safe limit 
for the maximum induced stress, and to bear in mind 
also that the allowable stress is generally used in con- 
nection with formulas which rest upon the assumption 
that the induced stress does not exceed the elastic limit. 
To use a factor of safety of 4 does not mean that a 
load of 4 times the working load would or would not 
cause failure. 

For a piece of material in direct tension a load of 4 
times that necessary to induce a stress of + the ultimate 
would cause failure. Here the ratio of the failure load 
to the safe load is the same as the ratio of the ultimate 
stress to the allowable stress. If, however, we had a 
beam of the same material whose proportions were 
based upon an allowable stress of + the ultimate, it 
would not follow by any means that 4 times the safe 
flexural load would cause failure or that failure in a 
practical sense, if not rupture, would not occur for a 
load of less than 4 times the safe, or design, load. 


EXAMPLE IN DESIGN 


To illustrate, let it be assumed that a round bar of 
cast iron resting on supports 18 in. apart is to safely 
support a load of 250 lb. midway between the supports; 
factor of safety 4, ultimate tensile strength of ma- 
terial 24,000 Ib. per square inch. 











9 
Allowable stress = p = “ = 6,000 Ib. per sq.in. 
External bending moment = M = a = 700 8 

= 1,125 Ib.-in. 

I rd 

M = DP, =P a 

da 2/382M _ |” X 1,125 _ 4; 
*{- ome (CU te ™ 


If the bar is made 1} in. in diameter, we can safely 
say that the maximum induced stress under a working 
load of 250 pounds would be very closely 6,000 lb. per 
square inch. Assuming the same law to hold, and sub- 
stituting the ultimate strength of 24,000 as the maxi- 
mum induced stress, would give a breaking load of 
4 times the safe load, or 1,000 lb. Under actual test, 
however, it would require a load of about 1,800 lb. to 
cause rupture; that is, a load of 7.2 instead of 4 times 
the safe load. This is due to the fact that long before 
an induced stress of 24,000 lb. per square inch is 
reached, stress has ceased to be proportional to strain, 
and due also to the fact that as the stress-strain dia- 
grams for cast iron in tension and compression differ, 
the neutral axis shifts to a position above the gravity 
axis. 

The formula used above, like all formulas from the 
mechanics of materials, is based upon the assumption 
that stress is proportional to strain and that the modu- 
lus of elasticity in tension is the same as that in com- 
pression, which assumptions are only sensibly true, 


especially for cast iron, throughout a limited range. 
Except for cases of direct tension and certain other 
direct stress conditions, it must, therefore, be con- 
cluded that the ratio of the break or failure load to 
the safe load is not the same as the ratio of the ulti- 
mate stress to the allowable stress. 
used these ratios are as 7.2 is to 4. 


In the illustration 
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Occasionally, especially in empirical equations ex- 
pressing experimentally determined results, we use the 
factor of safety as the ratio of the failure to the safe 
load or pressure. The empirical expressions from the 
experimental work of Stewart and Carman on thin 
tubes under external pressure are so used. The safe 
pressure is multiplied by a suitable factor of safety to 
obtain the collapsing pressure to be used in the proper 
equation in order to obtain the necessary thickness of 
tube. 

Factor of Safety for Live Loads: A live ioad may be 
defined as any load that induces stresses that vary in 
magnitude or that vary in both magnitude and char- 
acter. 

It is a matter of common knowledge and experience 
that a piece of material will break or fail under a much 
smaller repeated load than would be required to break 
it in one steady application of load. It is also known 
that a piece of material under a repeated load will 
endure longer for the same range of variation of stress 
if the induced stress is of one kind only than if tne 
induced stress changes from one kind to another. Such 
failure will take place even though the maximum induced 
stress is well within the elastic limit or yield point. 

We now know that fatigue, or gradual failure under 
repeated variations of stress is due to the breaking 
down of certain weak or imperfect crystals. As this 
shear failure of certain local crystals takes place other 
crystals in their neighborhood are naturally subjected 
to higher actual stresses than the nominal stress. This 
action hastens the failure of the neighboring crystals 
and leads to the gradual fracture, or fatigue of the 
material. As gradual fracture is due to a breaking 
down, or to shear slippage, within the crystals, a 
gradual fracture has a crystalline appearance quite like 
that of a coarse grained brittle material. 

We ordinarily regard steel, other metals, and alloys 
as structureless, homogenous, and isotropic. So far as 
their failure under a single application of load is con- 
cerned, a great many materials may be so regarded. It 
is because they are not structureless that their be- 
havior is quite different under repeated loads than 
under single applications of load. 

In 1870 Wohler published results of a very exhaus- 
tive series of experiments on the behavior of materials 
under repeated variations of stress. Each kind of 
material was subjected to repeated variations of stress 
in torsion, bending, and direct stress action at the rate 
of less than 100 stress-deformation cycles per minute. 
The following formula, suggested by J. B. Johnson 
approximately expresses the results of Wéhler’s work: 


Carrying Strength p, = ———— = ——— (1) 


Where, 
u=as before, the ultimate static strength of the 
material in pounds per square inch. 
p,== carrying strength, or maximum value of the 
varying stress in the material in pounds per 
square inch that would cause failure for 4 to 10 
million repetitions. 


mn ratio of the minimum to the maximum value of 
2 


the varying induced stress. This ratio is nega- 
tive if p, and p, are of opposite kind and there- 
fore of opposite sign. 
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P 
The ratio of the minimum to the maximum load (5) 
2 


is the same as the ratio of the minimum to the maxi- 


mum stress (2), where the external forces consti- 


2 
tuting the load undergo simultaneous and proportionate 
changes in magnitude with no change in their lines of 
action, and the loaded member does not rotate or 
change its position. 


RESEARCH ON 


Spanbenberg repeated Wohler’s work on the same 
machines with practically the same results. The later 
work of Bauschinger and Sir B. Baker was in close 
agreement with Wohler’s as was also the work con- 
ducted by Stanton and Bairstow at 800 stress defor- 
mation cycles per minute against less than 100 in 
Wohler’s work. 
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The work of Osborne Reynolds and J. H. Smith was 
carried out at from 1,300 to 2,500 stress deformation 
cycles per minute. The results would indicate that the 
carrying strength should be reduced below that given 
by the foregoing formula where the rate of repetitions 
is above about 2,000 stress deformation cycles per 
minute. At present this matter awaits further inves- 
tigation. 

As the plot of the energy of the stress deformation 
loop to the stress range passes through zero, it can 
not be said that there is a stress range above zero 
for which a material would stand an infinite number 
of repetitions. The carrying strength is, therefore, a 
function of the total number of stress deformation 
cycles in the contemplated life of the structure or 
machine. Moore and Seely (Proceedings American 
Society for Testing Materials, 1915) and Kommers 
(Engineering News-Record, Vol. 83, No. 20) have pro- 
posed methods of taking this factor into account in 
connection with the allowable stress. 

The form and the surface finish of the piece affect 
the carrying strength of the material. Stanton and 
Bairstow rated the strength of the forms tested by them 
at the British National Physical Laboratory as follows: 


SEE Sat ae 100 
Standard screw threads............ 70 
BE is nhc én dine ad aninnebens 50 


Sharp corners and abrupt changes in shape should 
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therefore be avoided, as they are conducive to the for- 
mation of mico-flaws. For the same reason, the surface 
finish, especially for small parts, should be free from 
blemishes, scratches, and tool marks to obtain the 
greatest endurance under repeated stress. 

It is evident from what has been said that the carry- 
ing strength of a material, that is, its ultimate strength 
under repeated stress, depends upon: 


(1) The physical properties of the material. 

(2) The range of variation of stress. 

(3) Whether the varying stress does or does not 
change in kind. 

(4) The rate of repetitions when above about 2,000 
per minute. 

(5) The total number of repetitions desired before 
break. 

(6) The form and surface finish. 

Equation (1) already given takes account of the 


first three factors and gives approximately correct 
results for a repetition rate under about 2,000 per 
minute and for a total number of repetitions of about 
7 million. As pointed out above, we do not know at 
present just how the carrying strength should be re- 
duced for repetition rates above 2,000 per minute. 
Allowance is usually made for the form and surface 
finish of the piece in the design and manufacture, and 
not in the allowable stress. 

Account can be taken of the total number of repeti- 
tions for the contemplated life of the structure or 
machine, by dividing the carrying strength from for- 
mula (1) for 7 million repetitions by a suitable factor. 
Moore and Seely (Proceedings American Society for 
Testing Materials, 1916, Vol. 16) have found that a 
decrease of 9 per cent in the limit stress doubles the 
number of repetitions required for failure. According 
to Basquin (Proceedings American Society for Test- 
ing Materials, 1910, Vol. 10) the limit stress varies 
with the number of repetitions for rupture as a straight 
line when the results are plotted on logarithmic paper. 
As pointed out by J. B. Kommers in his article referred 
to previously, acceptance of these two statements estab- 
lishes a simple relation between the ratio r of the num- 
ber of repetitions and the ratio c of the carrying 
strengths: 

0.137 log r = log c 

To assume that the straight line relation between 
log of stress and log of repetitions holds for any num- 
ber of repetitions is on the safe side, as experiment 
tends to show that for very high numbers of repeti- 
tion the curve tends to bend to the right. 

Assuming equation (1) to hold for 7 million repeti- 
tions, for which r would be unity, we can compute 
values of c for various totals of repetitions. For con- 
venience, the results are given in the form of a curve 
in the accompanying figure. 


EFFECT OF SHOCK 


The effect of shock or impact is to increase the 
induced stresses beyond what they would be in the 
absence of shock. The duration of the effects of 
shock or impact may cover the period of each stress- 
deformation cycle. If the duration of the effects of 
shock cover only a fraction of each complete stress- 
deformation cycle the result may, in effect, be the 
same as increasing the repetition rates. In some cases 
the liability to shock is only occasional with respect 
to the regular cycles of stress variation. Such might 
easily be the case in pumping or hoisting machinery 
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installations. It is thus possible to have shock effects 
which occur only occasionally with respect to the cycles 
of stress variation, or shock effects which are coinci- 
dent with each cycle of stress variation. In general, the 
allowance for the former would not be as high as for 
the latter. 

A load W applied instantaneously, but without initial 
velocity is called a suddenly applied load. If the 
stresses induced are within the elastic limit, such an 
application of load is equivalent to a gradually applied 
load of 2W. A load W applied instantaneously and with 
initial velocity is called an impact load. If the stresses 
induced are within the elastic limit, such an application 
of load is equivalent to a load of P gradually applied: 


P—wWw 1+ J2(*) +a], 
Where, 

h = height corresponding to the velocity with which 
load W is applied. 

\ = total distortions of member due to static load W. 

In suddenly applied and impact loads, as defined 
previously, as a guidance in making allowances for 
shock, it should be kept in mind that in their derivation 
the yield of the supporting members is neglected. 
Hence, a factor of 2 would more than cover the case 
of a strictly suddenly applied load. Shock factors 
from 12 to 2 would cover the general run of cases, for 
we do not, as a rule, in structures and machines accept 
undue shock conditions. The kinematic scheme and 
general working conditions in each case should be care- 
fully analyzed, and shock and shock effects reduced 
wherever possible by modifications in the design, by 
balancing, by the use of springs and by other expedi- 
ents. 

To determine for a case of live loading a suitable 
apparent factor of safety and allowable stress, the 
following procedure may be followed: 

I. Determine the carrying strength by formula (1). 
II. Divide the carrying strength by a suitable factor 
ec from Fig. 1 to cover the contemplated number 

of repetitions to break. 

III. Divide the carrying strength thus obtained by 
a suitable shock factor d if the maximum load 
upon which the design is to be based is not the 
resultant working load, shock effects included. 
To introduce a shock factor as a part of the 
apparent factor of safety is equivalent to as- 
suming that the design load does not include 
the effects of shock, and that the effects of 
shock are present in each cycle of stress varia- 
tion, and that the ratio of the minimum to the 
maximum stress in formula (1) is not affected. 
Factors for repeated shock are sometimes based 
on the revolutions or linear velocity in feet per 
minute. For the design of gear teeth, we find 
the shock factors used varying from 

d=1+ 79 tod=1 +9 - 
Examination of the allowable stresses given by 
Seaton for marine engine work yields an ap- 
proximate shock factor of 


a=1+ (Too) 

IV. Divide the carrying strength from (II) or (III), 
as the case may be, by a real factor of safety e 
to cover the uncertainties and unknown contin- 
gencies mentioned previously when considering 
the factor of safety for dead loads. 
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If for live loads we use the same real factor of 
safety e as for the dead loads, we should in no case use 
an apparent factor of safety for live loads as low as 
that for dead loads. 

Take as an illustration the piston rod of an engine 
assumed to run at 250 r.p.m. for 10 hours a day for 
3800 days per year for 25 years; the rod assumed of 
open-hearth nickel steel having an ultimate strength 
of 90,000 lb. per square inch. 

The rod is subjected to repeated stresses completely 
reversed each cycle. The total number of stress cycles 
in the assumed life of the machine is 1,125,000,000. 

I. Carrying strength for about 7,000,000 repe- 





titions, 
u 1 90,000 
a= 5 eer oh or PS | tee 30,000 
a De 
II. Carrying strength for 1,125,000,000 repetitions, 
p/= B= =o = 15,000 


III. As liability to undue shock is only occasional, it 
may be considered as sufficiently covered by the 
real factor of safety e, or a shock factor 

i 2 
jut + (500) — 1.0625 
in accordance with the previous III may be 
introduced, which would give 
Pe D2 15,000 
Ps” = 70625 ~ 1.0625 14,120 
IV. Allowable stress p = ifs 5 = ao 
to 7,060, which is equivalent to an apparent 
factor n = 9.5 to 13. 

Summary: The apparent factor of safety for dead 
loads was considered above as made up of two factors 
a and e; the factor a to determine the approximate 
yield point from the ultimate static strength, and the 
real factor of safety e to cover uncertainties and un- 
known contingencies. 

The apparent factor of safety for live loads may be 
considered as made up of either three or four factors 








= 9420 





TABLE OF APPARENT FACTORS OF SAFETY n 














| Live Loads n = (b X c X e) or (b X ce X d X e) 
ec = 2 for about one billion repetitions 
Dead Repeated and 
Load Repeated Reversed 
Material n=a * e Oto — a. = _ 
| (a = 2) = = 
Forgings 3to 4 Without shock 5i to 7 8to ll 
e= I}to2 | With shock, 
d = 1.25 to 1.5 7 to 10 10 to 16 
Castings 4to4 Without shock 7to 9 10} to 13 
e = 2 to 2} With shock, 
d = 1.25to 1.5 9to 13 13 to 19 
Timber 6to7 Without shock ll to 13 16 to 19 
e = 3 to 3} | With shock, 
| d = 1.25to 1.5 14to 19 19 to 27 





b, c and e, or b, c, d and e; the factor b to obtain 
the carrying strength for about 7 million repetitions 
from the ultimate static strength; the factor c to 
allow for the total repetitions in the contemplated life 
of the structure or machine; the factor d to allow for 
shock effects; and the real factor of safety e, as before, 
to allow for uncertainties and unknown contingencies. 

From formula (1), factor b, for a stress variation 
from zero to some maximum would be 2, and it would 
be 3 for a stress variation from a minimum to an equal 
and opposite maximum. For a total of one billion 
repetitions, factor c is about 2. 
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Factory Storekeeping and Material Control 


The Sixth Article—Storeroom Equipment—Designs for Standard Racks and Inter- 
changeable Bins—Double Binning and Its Advantages—Limiting Minor Equipment 


By HENRY H. FARQUHAR 


any storeroom is flexibility. It is impossible to 

foresee all the ups and downs of inventory, the 
exact space required for different articles, the best ar- 
rangement and placing of each item to be stored. Con- 
tinual rearrangements, particularly in individual racks 
and bins are desirable or necessary in most storerooms, 
and not infrequently the whole storeroom must be picked 
up bodily and moved to another location. The ease with 
which such changes may be made depends directly upon 
the character of the racks and bins used. 

The ideal storeroom, other things being equal. would 
be one on wheels. As this is impracticable in most cases, 
the next best thing is to have only movable, interchange- 
able storage units just so far as possible. Racks and 
bins should very seldom be built in or permanently at- 
tached in any way to the floor, walls, or ceilings. On the 
contrary the equipment should include standard racks of 
appropriate size which may serve as shelves where no 
bins are required. In such cases the racks may be con- 
structed without backs and so placed as to give shelves 
double the width of each rack. 

Into all standard racks must fit interchangeably indi- 


[T= prime requisite as regards the equipment of 
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FIG. 10a—STANDARD 


vidual bins, just as one file drawer may be exchanged 
with another in a block of uniform, letter-file cabinets. 
The dimensions of the racks do not matter so long as a 
suitable and convenient standard be adopted. Simi- 
larly, the bins or individual storage compartments which 
fit into these racks may be of various shapes and dimen- 
sions as long as any bin or serviceable combinations of 
bins may be fitted into any standard rack. The racks 
illustrated in Fig. 10 have main divisions 243 in. square 





For the author’s forthcoming book. All rights reserved. 


by 184 in. front to back inside dimensions. The bins are 
dimensioned correspondingly to fit with ample play into 
these racks in various combinations, and are typical of 
those commonly used in metal-working storerooms. 

The exact dimensions are unimportant, however, but 
I know of one satisfactory arrangement where the main 
divisions of such racks are 36 in. on all inside dimen- 
sions, with bins to correspond. In some instances pack- 
ing cases may be used for racks, with similarly cheap 
construction for the bins. Sturdy construction is neces- 
sary, however, where heavy articles are stored. 

In Fig. 10a is shown a standard wooden rack, three or 
four stories high by two stories wide, the inside dimen- 
sions of each story being 243 in. wide, 244 in. high and 
1834 in. deep. These racks form the storage space for the 
whole storeroom for all binned items, or the racks with- 
out bins may be used where this arrangement is desir- 
able. Into any story of any such rack may be fitted the 
individual bins detailed in Figs. 11 and 12. In Fig. 10b 
is shown a typical arrangement of these bins in the 
standard rack. 

The advantages of such equipment are obvious. Not 
only may the whole rack with the bins described be 

picked up and removed to a 
36 new location, but as is more 








RACK FOR INTERCHANGEABLE BIN STORAGE. 
TYPICAL ARRANGEMENT OF STANDARD RACK WITH INTER- 
CHANGEABLE BINS FOR DOUBLE BINNING 


often necessary any one of 
these bins, with or without its 
contents, may be pulled out 
and may be replaced by a dif- 
ferent arrangement. Thus, 
double bin No. 5, for example, 
which now accommodates 
about 500 & x 2-in. carriage 
bolts in each half, may be 
insufficient when it is decided 
to raise the limits on this 
item and to store twice as 
many as heretofore. In this 
case either one double bin No. 
2 or two single bins of No. 4 
design may be used. Usually 
a slight rearrangement of bins 
will enable the storekeeper to 
use one whole compartment of 
the rack so that all bolts of 
this size may be kept together 
in adjacent bins. 

In many storerooms, due 
to the inflexibility of equip- 
ment, such rearrangement would be made only with the 
greatest difficulty, if indeed it would even be attempted. 
More commonly the increased supply would be dumped 
into some vacant bin not within speaking distance of the 
existing supply, thereby increasing the troubles of the 
storekeeper. Only through interchangeable storage 
units may all of each different item be kept together. 

The installation and proper operation of such equip- 
ment have been known to cut down by more than half, 
the amount of storage space required for a given num- 
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ber of articles. The reason for this is readily seen. 
Under most conditions of storage, where the rearrange- 
ments are not easily made, the storekeeper plays safe by 
leaving quantities of vacant space in which additions to 
the stock may be absorbed. It is the exception where 
the common variety of built-in bins are found more than 
half filled, with the result that space utilization is only 
50 per cent of what it should be. The waste of head- 
room is frequently enormous. With racks and bins of 
the type described, however, the storekeeper may fill 
each bin completely, knowing that with the contracting 
and expanding requirements of the business he can 
readily shift bins to meet current needs, keep all of any 
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FIG. lla—BIN NO. 1. 


one item together, largely prevent overflow bins and se- 
cure a maximum space utilization. 

Occasions arise, however, where the overflow bins 
should be used rather than undertake the rearrangement 
necessary to provide for out-of-the-ordinary expansion. 
When it is known that the increase in the amount vo be 
carried is temporary, the permanent storage space may 
be completely filled and the temporary excess placed in 
an overflow bin, which may be simply an extra supply 
of these standard racks and bins left vacant for the pur- 
pose and located at any convenient point. In this case a 
cross-reference tag on the permanent bin tells the loca- 
tion of the overflow bin for that item, and on the over- 
flow bin the regular bin tag is placed. 

No bin tag, but only the cross-reference tag, should be 
on the permanent bin, and no issues must be made from 
this bin as long as the other is in use. This method will 
insure that all issues are made from the excess, over- 
flow stock in order that it will.be disposed of first, re- 
leasing this space and leaving eventually only the per- 
manent bin to be looked after. An exception to this 
procedure should be made if the material is subject to 
depreciation and, in this case, the overflow, which is 
usually the most recent shipment received, must wait 
until the older shipments have been used up. 


FIG. 11b—BIN NO. 2. 
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Except where requirements may be very accurately 
foretold, it is best in the original layout of the racks and 
bins not to plan on using every bin of every rack. A 
bin or compartment should be left vacant at regular 
intervals. This is for the purpose of making rearrange- 
ments more easily through the ability to utilize this 
space in case the amount was miscalculated or in case 
an increased amount of room for one or more articles 
becomes necessary. Just what proportion of space should 
be left depends on the accuracy with which needs may 
be and have been predetermined, and on the room avail- 
able for storage. Ordinarily one-half of one compart- 
ment of every standard four-story rack is sufficient with 
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FIG. 11d—BIN NO. 5 


FIG. 1lc—BIN NO. 4. 


reasonably careful original layout. This is equivalent to 
@ space reserve of 6 per cent—much less than is usually 
found necessary where flexible equipment is not pro- 
vided. 

Depending upon the type of material to be stored, 
various other types of racks and bins may be found ser- 
viceable. A hopper bin is very useful in some cases, and 
of course for handling bar stock, castings, barrels and 
such non-binned items, suitable storage facilities must 
be provided in addition to the standard racks and bins 
described. 

It may be well at this point to mention the advisability 
of providing a “morgue” or definite storage place for 
semi-obsolete materials which it is not desirable to keep 
with the active items. This may be a special part of the 
regular storeroom devoted to the purpose, or a separate 
room may be provided where less attention need be given 
to systematic arrangement, storage, and handling. The 
same sort of provision for the temporary storage of 
strictly departmental and personal articles has been 
found extremely useful in keeping the departments clean 
and at the same time providing a definite and known 
storage place for all such miscellaneous articles. 

There is little question that metal racks and bins offer 
many advantages over wooden equipment, even though 
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the original cost is somewhat greater. It is hoped that 
eventually metal equipment embodying the same degree 
of flexibility and interchangeability as the wooden units 
described will be placed upon the market. 

In choosing the types of racks and bins and in laying 
out the storeroom very careful consideration should be 
given to the question of “double binning.” This practice 
consists theoretically in simply dividing each bin into 
halves by a partition, and thereafter using one half as a 
receptacle for all incoming lots and making all with- 
drawals for issue from the other half, reversing the 
process when the latter half becomes empty. 

On each bin is a bin tag, the incoming tag for record- 
ing in totals the amounts received from time to time, and 
the outgoing tag 
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ceived if desired, 
and in many cases 
this is the best 
practice. Should the unusual case occur where the 
incoming bin becomes filled before the outgoing bin is 
empty and overflow space is not available, the matter 
may be handled in a number of ways according to the 
storekeeper’s judgment. For instance, a hand count 
may be made of what is left in the outgoing bin, the 
new shipment put in this bin with the old stock on top, 
and the amount added to this tag, and future issues 
made from this bin as before. This will result in the 
new lot being issued before the older material in the 
incoming bin, which may or may not be serious. If it 
is serious, the same procedure as described may be 
followed except that the tags are reversed and issues 
are made from the previous incoming bin. 


ACCURATE INVENTORY SECURED 


The principle of double binning may be used with a 
great deal of profit in almost every storeroom and it 
should be incorporated wherever possible. I say the prin- 
ciple of double binning, for the method described may 
be followed where the material is not binned at all but 
piled or stacked on the floor or placed on trucks, or put 
in racks as is the case with bar stock. 

One of the two outstanding results secured through 
double binning is accuracy of inventory, a consummation 
usually worth all it costs. There is one and only one way 
to be sure of what our inventory is, and that is to make 
an actual and careful physical count at the bin. The 
requirement is set up that whenever an issuing bin for 
any item becomes empty, or whenever a new shipment is 
received, a hand count must be made of the amount ac- 
tually on hand. Whenever a bin tag becomes exhausted 
either because it is filled with entries or because the zero 
amount has been reached, it must be sent at once to the 
balance clerk so that the balance on the proper balance 
sheet may be checked. Therefore when the issuing bin 
becomes empty the balance on its bin tag should be zero, 
thus dictating a physical inventory of the incoming bin. 

The result of this count is entered on the regular issu- 
ing tag or on the existing incoming tag, which accom- 
panies the bin tag, and the two are sent to the balance 
clerk for checking. One of the duties of this person is 


FIG. 12—BIN NO. 8 
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to see that such counts are made regularly and accu- 
rately. It will be seen that this procedure results in the 
taking of inventory every time the issuing bin becomes 
empty but always for each item when there is least 
on hand. 

Another partial check between the bin contents and 
the book balance may be secured currently between these 
physical inventories. When a bin tag becomes exhausted, 
even though the issuing bin is not yet empty, the 
amount on hand in the incoming bin (obtained simply 
from the entries on the incoming tags) may be added to 
the balance on the outgoing bin tag and the sum entered 
on the tag before it is sent to the balance clerk. This 
is simply a paper check which may be used between the 
actual physical count. 


ENFORCED TURNOVER OF STOCK 


The second, and in many cases equally important ad- 
vantage of double binning arises through the enforced 
turnover of goods on hand. With this method of stor- 
age it is impossible to let steel parts, for instance, lie un- 
disturbed in the bottom of a bin longer than the time 
taken in using what the bin holds. I have seen iron 
washers dumped from the bottom of single bins so com- 
pletely rusted as to be quite worthless. They had simply 
remained there while issues were made from the top of 
the pile, or in other words from the supply most recently 
purchased. The necessity of thus turning over stock 
arises with all materials which rust easily or which, like 
rubber, are subject to deterioration in other ways. 

The fortunate thing about double binning or piling is 
the fact that it ordinarily requires little more space than 
does single binning. If we start with a single bin hold- 
ing a maximum of 8,000 bolts of a certain size and we 
wish to double bin them, we would put a partition in the 
middle with 4,000 on each side, and start issuing from 
one of these halves. 

So far we have used no more space than originally, but 
since it is desired to keep new shipments out of the issu- 
ing bin, the vacant space which is constantly increasing 
in this bin is not available for storage, so that if the 
maximum to be stored at any time exceeds the capacity 
of the incoming bin (in this case 4,000) additional space 
becomes necessary. Unless resort to overflow bins he 
constantly made, this means a larger bin capacity than 
that required with single bins. 

With a well arranged storeroom, however, the addi- 
tional space thus required for binned items does not ordi- 
narily exceed 25 to 35 per cent. For piled or racked 
materials where overhead space cannot be so effectively 
utilized, the percentage would be higher. This additional 
space in all cases, however, may ordinarily be secured in 
the average storeroom through attention to a more effec- 
tive layout and a better space utilization, particularly of 
overhead room. 


MINOR EQUIPMENT REQUIRED 


As regards office equipment, scales, ladders, trucks, 
tote cans and other minor equipment of the storeroom 
little need be said. It is not that such equipment is un- 
important but that there is already a great body of 
descriptions and illustrations of these things. The in- 
vestment in them forms a comparatively minor element 
ordinarily, and their various dealers are ready to help 
in selecting from the great variety offered, the particular 
type of equipment which best suits the varying local 


needs. 
It is undeniably convenient to have the latest counting 
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and weighing machines, automatic conveyors and sim- 
ilar labor-saving equipment on hand when they are 
needed. But, on the other hand, the cost of the use of 
these facilities must be compared with the cost of their 
absence. In very large storerooms there is little question 
that the very best in such equipment is none too good 
and is a safe investment. On the other hand, I have 
found many cases where expensive tiering machines, 
counting and weighing machines, scales and the like re- 
mained covered with dust for very long periods. The 
cost of having such equipment on hand for the few times 
it was needed far exceeded what would have been the 
cost of using the good old strong-arm methods during 
the exceptional times when the latter became necessary. 


Just because these various pieces of apparatus are on 


the market and in use in many storerooms is no guar- 
antee that they would be a profitable investment for our 
particular conditions. 

If we have only two or three men in the storeroom 
anyway, all of the labor saving devices in the world might 
not enable us to release one of them or to give much 
better service. On the other hand, nothing should be 
sacrificed to accuracy and speed in the receiving, storing, 
and disbursing of materials, and in keeping the inven- 
tory figures correct. If an otherwise over-worked store- 
keeper is kept busy for an hour hand-counting items 
which could be accurately machine-counted in five min- 
utes it would be niggardly not to supply him with scales 
for the purpose. 

The layout of the storeroom and the provision of in- 
terchangeable standard racks suited to the business, as 
discussed previously, are matters for very careful con- 
sideration. These features of the work run quickly into 
thousands of dollars and vitally affect the long-time effi- 
ciency of operation of the department. Mistakes, fur- 
thermore, once made are not easily or cheaply rectified. 
As regards the minor equipment, the matter is ordinarily 
not so serious and conservatism is the best policy until 
the need in any particular case is fully proved. 


PROVISION FOR MOVING MATERIALS 


There is a certain minimum of equipment, however, 
which it would be foolish not to adopt forthwith in any 
storeroom. In the case of trucks, it is frequently found 
that not only are insufficient quantities of trucks pro- 
vided, but that they have been poorly selected for the 
purpose to which they are to be put, and that they con- 
sist of miscellaneous kinds. It is always necessary to 
provide a minimum of trucks in any given case. To this 
minimum should be added a sufficient number so that the 
work of the storeroom is not held up for lack of a truck. 

In this connection pains should be taken to see that 
trucks be properly loaded and expeditiously dispatched 
where needed and that empty trucks be systematically 
returned to designated stations. The type of truck best 
adapted to our particular business should be carefully 
ascertained, although -the tendency to stock up with 
special trucks not suitable for miscellaneous moving must 
be guarded against. 

The same considerations apply to tote boxes and other 
containers used for moving material on trucks or by 
hand. A slight additional investment for a supply of 
such equipment in addition to what the average store- 
room has on hand will save the storekeeper and trans- 
~~ men much time during the course of a few 

ays. 

An ample supply of suitable ladders will repay the in- 
vestment in them. These should be made with a broad 
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base, wide step, and plenty of room at the top on which 
to set tote boxes or individual articles. They should be 
light and provided with substantial casters whereby they 
may be quickly and readily moved from place to place. 


STORING MATERIALS ON WHEELS 


Finally in the list of necessities comes the question of 
storage ‘on wheels” for all materials where this method 
is suitable. I refer to the stowage on elevating truck 
platforms of items which are ordinarily piled, such as 
paper, leather, shooks, cloth, box cartons in the flat state, 
and similar items. With most of such materials much 
unnecessary handling, both in the storeroom and in the 
shop, may be avoided by providing a sufficient number of 
platforms either with or without specially constructed 
racks on which the materials may be piled instead of on 
the floor. 

In most cases with the exercise of a little ingenuity 
these platforms may be used to pile material to a con- 
siderable height. In some cases, above the practicable 
platform piling height, a permanent storage rack is 
erected under which sits the platform with its pile of 
material. The greatest advantage will be secured in 
this method of storage if standard lots may be deter- 
mined upon as the amount to be piled on one platform. 
In this way no counting is necessary when a withdrawal 
is made, the elevating truck being simply run under the 
platform, raised, the load withdrawn, transported to the 
point of use, deposited, and the truck withdrawn for an- 
other load. 

UNNECESSARY HANDLING 


The possibilities for saving handling expense in the 
shop are very great with such platforms. I have counted 
no less than seven unnecessary handlings of materials 
in process through different machines, due to the unload- 
ing of the material from the ordinary type of truck to 
the floor, picking it up and putting it through the various 
machines, piling it on the floor again, loading it to the 
truck for transportation to the next machine, and finally 
unloading it to the floor beside this machine. Much of 
such handling, moreover, was done by the mechanic who 
left his machine idle, although there was plenty of work 
to be processed. 


Breadth of Knowledge Needed 


By ROBERT GRIMSHAW 


aie 


This being an age of progress we must call on the 
foreman for that breadth of knowledge which will enable 
him to lay his most cherished beliefs in regard to his 
occupation on the table and dissect them calmly and thor- 
vughly, with a view to discovering if his conceptions 
have not been based on false or insufficient premises. 

Theory after theory in mechanics has been ruthlessly 
dissected and shown to be false, custom after custom 
laid aside for better ones, sometimes diametrically op- 
posed in their method of working. I will instance only 
the introduction of high-speed tool steel, the entire suc- 
cess of which is based upon the fact that if it is to do 
better work than the ordinary or “carbon” steel, it 
must work at a pressure and speed that will develop 
a temperature which would be ruinous to the old kind. 

The foreman must then discard all prejudices, have 
an open mind for discussion, be unsensitive to doubt of 
and attack upon his most warmly cherished opinions 
and practices. In other words, he must be broad 
minded. 
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Duralumin for Gearing 


History of Duralumin—Some of the Properties that Make It Desirable for Worm- and 
Other Gearing—Its Strength and Wearing Qualities 


By ROBERT W. DANIELS 
Baush Machine Tool Co. 


years of systematic search to fill the demand 

for a material combining the lightness of alumi- 
num with the strength and toughness associated with 
ferrous metals. This condition has been met to a 
remarkable degree, and the resulting physical charac- 
teristics make duralumin a most desirable material for 
certain kinds of gearing. As the commercial manufac- 
ture of this. material in this country dates back a little 
more than two years, a short history and general 
description may be permissible at this point for the 
better understanding of the subject, although not 
strictly within the scope of this paper. 

Duralumin was first made in Germany and was devel- 
oped by A. Wilm and associates, during the years 1903 
to 1914. The principal and unusual feature of this 
alloy is that after it has been hot, or hot- and cold- 
worked, it may be further strengthened and toughened 
from 40 to 50 per cent by heat-treatment. This heat- 
treatment is somewhat analogous to that of heat- 
treating alloy steels and consists of quenching from 
temperatures below its melting point followed by an 
aging process. The increased physical properties are 
not all produced immediately on quenching, but increase 
during the subsequent aging. In addition to being 
made in Germany, the manufacture of duralumin was 
taken up in England by Vickers, Ltd., prior to the late 
war. During that conflict its use for structural pur- 
poses in connection with aviation brought the material 
before the eyes of the engineering world. Today 
duralumin is recognized as occupying the same relative 
position to ordinary aluminum sheet or bar, that heat- 
treated alloy steel does to ordinary carbon steel. 

Duralumin is an aluminum alloy containing copper, 
manganese and magnesium. Its strength and tough- 
ness are comparable with mild steel and are obtained 
with a specific gravity of 2.81 as against 7.8 for steel. 
The melting point is approximately 655 deg. C., the 
recalescence point is 520 deg. C., the annealing tem- 
perature is approximately 360 deg. C., and the co- 
efficient of expansion is 0.00003237 per degree of tem- 
perature centigrade. The chemical composition of the 
alloy varies within the following limits: copper 3 to 
5 per cent, magnesium 0.3 to 0.6 per cent, magnesium 
0.4 to 1 per cent and the balance aluminum, plus impur- 
ities. Small quantities of other metals are sometimes 
added for certain specific reasons, as for instance, 
chromium may be added to increase the burnishing 
qualities of the alloy. 

As the physical properties that may be obtained from 
duralumin have not had much publicity, the following 
U. S. Navy Specification, as drawn up by the Naval 
Aircraft Factory for duralumin sheet, rod and wire, will 
be of interest: 

A—Use (1) This specification is drawn to cover the 
requirements of duralumin sheet, rods and wire sup- 
plied to the Naval Aircraft Factory. 


Peace: is an aluminum alloy produced after 
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B—General (2) General specifications for the inspec- 
tion of material, issued by the Navy Department, in 
effect at date of opening of bids, shall form part of this 
specification. 

C—Material (3) Chemical content: This alloy shall 
show upon analysis the following chemical content: 
copper, 3.5 to 4.4 per cent; mangnesium, 0.2 to 0.75 per 
cent; manganese, 0.4 to 1.0 per cent; aluminum (mini- 
mum) 92 per cent. 

(4) Specimens for analysis or test: Samples for anal- 
ysis or test shall be taken from the sheet, rod or wire 
selected as provided by the inspector. 

D—Manufacture (5) No scrap shall be used other 
than that produced in the manufacturer’s own plants 
and of same composition as the material specified. 

E—Workmanship and Finish (6) The sheets must 

be of uniform quality; they must be sound, smooth, 
clean, flat and free from buckles, seams, slivers, 
scratches and other defects. 
(7) Material in Which defects are revealed by manufac- 
turing operations shall be replaced by the manufacturer, 
notwithstanding the fact that the sheets, rods or wires 
have previously passed inspection. 

F—Physical Properties and Tests (8) Duralumin to 
be in the heat-treated condition. Physical Properties: 
Specific gravity, 2.8 to 2.85; yield point in tension, per 
square inch, 25,000 lb.; tensile strength per square inch, 
55,000 Ib.; Modulus of elasticity per sq. in., 9,400,000 Ib. 
(9) Selection of test specimens: At least one speci- 
men for each of the tensile and bend tests shall be 
taken from a sheet selected to represent each individual 
melt of the material. 

(10) The material shall be furnished in the annealed, 
quenched or as rolled condition, as specified in the order. 
(11) When material is ordered either in “quenched” 
or “as rolled” condition, specimens for tensile and bend 
test shall be tested in the quenched condition. When 
material is ordered in the annealed condition specimens 
for tensile and bend tests shall be tested both in the 
physical condition in which the material is received and 
also in the quenched condition. 

(12) Specimens for tensile and bend tests shall be 
prepared in accordance with the general specifications 
for inspection of material issued by the Navy Depart- 
ment, excepting that the form of test specimens shall 
be as shown in a sketch to be obtained upon applica- 
tion to the Naval Aircraft Factory. 

(13) Tensile strength: Tensile test specimens cut in 
any direction from the sheets must have the properties 
shown in Table I. 

(14) Bend Test: Specimens cut in any direction from 
sheets either annealed or quenched must withstand 
bending cold through an angle of 180 deg. over a diam- 
eter equal to four times the thickness of the sheet, 
without cracking. 

G—Dimensions and Tolerances (15) The sheets shali 
be shipped in the lengths and widths called for in the 
order. The following tolerances will be allowed on the 
thickness of sheets. 
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It should be noted that in duralumin forgings where 
the sections are heavy it is advisable to lower the mini- 
mum tensile requirements to 50,000 lb. so that a pro- 
portional increase in elongation will be secured. 

Duralumin is unaffected by mercury, is non-magnetic, 
withstands atmospheric influences, and offers a remark- 
able resistance to sea and fresh waters. It is only 








TABLE I. TENSILE TEST REQUIREMENTS 
Sheets or Strips Sheets or Strips 
Physical 0.05 In. or Less Over 0.05 In. 
Condition Property Thick Thick 
ANNEALED Ultimate tensile 
strength, lb. per Min. Max. Min. Max. 
aes 25,000 38,000 25,000 38,000 
ANNEALED Elongation per cent 
in two (2) in.... 10 10 
Quenched Ultimate tensile 
(see note) strength (min.), 
Ib. per sq.in.. . 55,000 55,000 
Quenched Yield point (min.) 
(See note) Ib. per 9q.in..... 25,000 25,000 
Quenched Elongation per 
(See note) cent in two (2) 


_ 18 18 


NOTE.—Quenched specimens shai! not be tested within four days after com- 
pletion of heat-treatment. 
Annealed specimens shall be tested within |2 hours after treatment. 








slightly affected by numerous chemicals, which in the 
ordinary way so readily corrode other metals and 
alloys; it does not tarnish in the presence of sulphurated 
hydrogen. 

Duralumin takes a polish equal to nickel-plating and 
remains bright without cleaning longer than any plated 
or silvered articles. It is the ideal substitute for 
aluminum, German silver, brass, copper, nickel-plated 
and silvered articles, and is the. only substitute for 
steel, where lightness combined with the strength of 
that metal is required. 

Duralumin is the only light alloy that can replace 
steel in forgings, with a two-thirds saving in weight. 
Heat-treated duralumin forgings approximate mild steel 
forgings in strength. Wherever weight is a deciding 
factor, duralumin is the most satisfactory alloy for most 
shapes made by hot working or forging. Duralumin 
forgings are especially desirable for reciprocating or 
moving parts where inertia, due to their own weight, 
forms a large part of the total stress. 

Duralumin machines and polishes very easily and as 
it does not rust or corrode, it can be used in many 
places where weight is not the prime essential. 

The manufacture of duralumin is somewhat analogous 
to that of steel and in brief is as follows: (1) Manu- 
facture of alloy from its aluminum base; (2) casting 
the ingot; (3) hot rolling or cogging in blooms, billets 
or slabs; (4) hot or cold working to final shape; (5) 
heat-treating. 

The ingots are poured at as low a temperature as is 
practicable, that is to say, just enough above the melting 
point to fill the mold and prevent cold shuts. 

The ingots are then either hot rolled or cogged into 
slabs, blooms or billets, similar to the manner of work- 
ing steel. This hot working is done at a temperature 
of from 450 to 480 deg. C. (850 to 900 deg. F.), and 
care must be used not to perform any work above these 
temperatures as there is a danger of hot-shortness if 
the material is rolled or forged at higher temperatures. 

It is readily seen that such low temperatures cannot 
be judged by color, and it is therefore necessary to use 
accurate pyrometers in heating the alloy, previous to 
working. 

The final rolling or forging may be done hot or cold 
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according to the character of the work being handled 
or the nature of the shape it is desired to produce. 

The hot or cold alloy in its final shape shows greatly 
improved physical properties over the cast ingot but the 
full development of its qualities is only obtained by a 
specific heat-treatment. To obtain this heat-treatment 
the alloy is heated to a temperature of 500 to 520 deg. 
C. (932 to 968 deg. F.), for a period of time, depending 
upon the section of the piece, and immediately quenched. 
The heating and quenching immediately start to improve 
the physical qualities, but the maximum results are 
obtained only by the subsequent aging. During the 
aging period, which takes from one to five days, the 
alloy markedly increases in tensile strength, hardness 
and elongation. Aging is sometimes accelerated by 
placing the alloy in a hot water bath up to 100 deg. C. 
(212 deg. F.), or in a hot room. 

The above heat-treatment develops the remarkable 
properties possessed by duralumin and these properties 
have not been obtained in like degree in any other 
aluminum alloy. 

The various stages of manufacture as related, increase 
the physical properties of duralumin by distinct steps, 
and are shown as follows: 

The cast ingot shows a tensile strength of from 28,000 
to 32,000 Ib. per square inch, with an elongation of from 
1 to 3 per cent. 

The hot- or cold-worked alloy shows a tensile strength 
of from 40,000 to 50,000 lb. per square inch with an 
elongation of from 6 to 12 per cent. These last figures 
are quite variable depending upon the amount of work- 
ing in the cold state. Upon subsequent heat-treatment 
and aging, the physical properties of duralumin show 
a marked increase, namely, 55,000 to 65,000 Ib. tensile 
strength per square inch and an elongation of from 18 
to 25 per cent. 

When it is required to put a considerable amount of 
work upon duralumin in its finished state, it is often 
found necessary to anneal sheets between operations in 
precisely the same manner as other metals. This an- 
nealing should be done at 350 deg. C. (660 deg. F.). If 
several drawing operations are to be performed it mav 
be necessary to anneal between such operations. 

Annealed duralumin can be heat-treated, and the 
maximum physical properties obtained, no matter what 
shape or form it may be reduced to. Conversely, heat- 
treated duralumin may be annealed. 

Duralumin may be cold worked after heat-treatment 
and aging. This operation produces a hard, smooth 
finish, and materially increases the tensile strength at 
the expense of elongation. That is, the tensile strength 
will increase from 6,000 to 10,000 lb. per square inch 
over the tensile strength of the heat-treated material, 
but the elongation may drop as low as 3 or 4 per cent. 


ANNEALING AND HEAT-TREATING 


In the annealed form it can be drawn, spun, stamped 
and formed into a great variety of shapes, similar to 
brass and mild steel. The physical properties in this 
state average: 

Ult. Tensile strength. 

per square inch 25 to 35,000 lb. 

Yield point per square inch 22 to 24,000 Ib. 

Elongation in 2 in. 12 to 15 per cent 

Brinell hardness 57 

Scleroscope hardness 11 

Duralumin in its heat-treated form may be slightly 
shaped or formed and may be bent cold to 180 deg. ovey 
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a mandrel, four times the thickness of the sheet. 
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Its 


remarkable tensile strength is here combined with its 


maximum elongation as follows: 
Ult. tensile strength 
per square inch 
Yield point per square inch 
Elongation in 2 in. 
Brinell hardness 
Scleroscope hardness 


55 to 62,000 Ib. 
30 to 36,000 Ib. 
18 to 25 per cent 
93 to 100 

23 to 27 





Heat-treated duralumin forgings have similar phys- 
ical properties. Heat-treated and hard-rolled duralumin 





TABLE Il. ALLOWABLE TOLERANCES FOR SHEETS NOT 


WIDER THAN 18 INCHES 
Inches Normal Thickness Tolerances 
0.0808 and more... —0.005 
0.0808 to 0.0359 —0. 003 
0.0320 or lees —0.001 











is used where no bending or forming is required. It 
is very hard, strong, and springy in this state, and 
machines or polishes beautifully. 
Its physical properties in this form average: 
Ult. tensile strength 
per square inch 67 to 72,000 lb. 
Yield point per square inch 58 to 65,000 Ib. 
Elongation in 2 in. 3 to 8 per cent 
Brinell hardness 130 to 140 
Scleroscope hardness 39 to 42 


As A MATERIAL FOR AUTOMOTIVE WORM WHEELS 


From the general description of duralumin it. will be 
readily seen that here is an ideal material for worm 
wheels provided the bearing or wearing qualities are 
satisfactory. For a given section the weight is one- 
third that of the conventional bronze. The tensile 
strength and relative high elastic limit insure superior 
tooth strength. The homogeneous structure and uni- 
form hardness of heat-treated duralumin forgings 
insure entire freedom from hard spots, porosity and 
spongy areas so common in bronze castings, which entail 
not only machine loss, but uneven tooth wear in service. 
The excellent machining qualities insure the manufac- 
turer a saving in his machining costs over bronze. 

The wearing qualities of worm wheels for automotive 
purposes is best determined by actual road service, as 
bench or laboratory test results do not always corre- 
spond. It is instructive, however, to compare results 
obtained from duralumin with those of other materials 
under identical conditions. The data from various 
laboratory tests under the writer’s observations on 
bronze and duralumin worm wheels, may be summarized 
by saying that tests destructive to duralumin worm 
wheels were also destructive to those made of bronze. 
Where duralumin and hardened steel are run together 
the results are always good. An example of this ap- 
plication is shown by duralumin connecting rods run- 
ning directly on the wristpins with better life at this 
point than with the conventional bronze bushed rod of 
equal bearing area. 

Comparative tests of bearings made from duralumin 
against bearings made of genuine babbitt, show that for 
shaft speeds exceeding 700 r.p.m. and loads over 200 
lb. per square inch, duralumin bearings develop less 
friction, remain cooler and show practically no loss in 
weight under most severe conditions. It is needless tc 
say that for lower bearing pressure and slower speeds, 
babbitt metal is superior. Table III shows the details 
of this test. 
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Returning to road tests, a considerable number of 
duralumin worm wheels are now actually in regular 
service in trucks ranging from one to 34 tons capacity. 
These wheels have been in service from a few weeks 
to over two years without any failure. As these wheels 
are all running, complete data is not available, but 
through the courtesy of Mr. Green, general manager 
of the Fifth Avenue Coach Co., of New York City, I 
quote from the report of a preliminary test under date 
of Aug. 2, as follows: 

The greatest possibility of effecting weight saving 
lies in the employment of aluminum or some of its 
alloys. With this idea in mind it was decided to test 
in road service a rear-axle worm wheel fabricated from 
an aluminum alloy commercially known as duralumin. 

To determine by road test the merits of a duralumin 
worm wheel, especially noting its resistance to wear, 
relative weights, etc., as compared with the standard 
bronze unit. 

Duralumin is a light aluminum alloy having a specific 
gravity of 2.82. It can be forged, stamped, drawn or 








spun. The product is highly resistant to corrosion. It 
TABLE III. COMPARATIVE BEARING TEST 

~ re * a 
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Baush Duralumin (Grade B) 

100 632 37,920 39 102 18 64 «21.15 

200 625 37,500 71 160 70 158 42.30 () 

300 629 37,740 54 129 32 90 63.45 

400 623 37,380 62 144 39 102 84.60 (2) 
Genuine Babbitt U. S. Bureau of Standards 

100 694 12,230 89 192 53 95 22 0.023 

200 706 16,510 102.216 58 104 =6.29~Ss«O0.021 

300 686 15,150 125 257 100 180 §=638~—S—s(«. 013 (3) 

400 603 5,500 139-282 94 169 79 0.054 (4) 


(1) Bearing roughed and ran warm in !0 minutes 
(2) No measurable loss of weight. 

(3) Belt slipping 

(4) Bearing seized, smoking. 








is heat-treated by the producers in a manner which is 
not made public. They claim the following physical 
properties : 

Tensile strength 

Elastic Limit 30,000 Ib. 

Elongation 18 per cent 

Bend cold over 180 deg. on a mandrel four times the 
thickness of the sheet. 

Worm wheel was cut having standard pitch and ratio. 


The relative weights are as follows: 


55,000 lb. per square inch 


Duralumin 15 Ib. 
Standard Bronze 41.5 lb. 
Difference 26.5 lb. (64 per cent) 


Three duralumin worm wheels were procured from 
the Baush Machine Tool Co., and installed in standard 
worm carriers. Road tests were started on three 2A- 
type busses. Inspection of these parts was made 
periodically for the first few weeks’ service and again 
during the next annual overhaul of these busses. 

The results obtained with these sample worm wheels 


are recorded in the following tabulation. 
Bus 302 39 40 
Date in 8/27/20 9/15/20 9/11/20 
Date removed 6/20/21 In Service 6/17/21 
Mileage 26,672 24,143 32,253 
Fuel Avg. m.p.g. 6.75 6.52 6.65 


~~ 


@® 


Is 
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It will be noted that a total of 83,068 miles have been 
covered with these units, all of which at the end of this 
period show excellent resistance to wear, along the pitch 
line. In one case the unit removed from bus No. 40 
had a gearing failure behind the worm. Sides of this 
worm are slightly chipped, not sufficient, however, to 
prevent returning this to service with the others. 
Inspection of these parts after the above amount of 
service indicates wearing qualities equal to the stand- 
ard bronze worm wheel. In view of the advantages 
to be obtained from the use of this material, it was 
recommended that several more be obtained for a more 
exhaustive test. 

Before leaving worm gear tests an important condi- 
tion is revealed by the examination of the lubricating 
oil. After long tests with bronze wheels where the 
oil has not been changed, the oil is found to contain 
particles of bronze in suspension. This condition in 
some tests is very marked and is of importance not alone 
as indicating tooth wear but as showing the deteriora- 
tion of the lubricating value of the oil. Oil heavily 
charged with metallic particles acts more like an 
abrasive and less like a lubricant and is an important 
factor in automotive worm gear wear, as the oil is 
seldom renewed as often as desirable. When duralumin 
wheels were used the charging of the oil with metallic 
particles was practically negligible. 

Indications point, as brought out by these tests, to 
excellent life as well as lightness for duralumin worm 
wheels, unless the wheels have been roughened by lack 
of lubrication or too high a tooth pressure which will 
injure or destroy any worm gearing. 


For GENERAL GEARING PURPOSES 


The same qualities that make duralumin a desirable 
material for automotive worm wheels also make this 
material valuable for plain spur and other gearing. It 
is suitable for this class of work where the pressures 
are sufficiently within its elastic limit of 30,000 Ib. 
Where this condition is met, and weight and quietness 
are desirable, it replaces iron, steel, brass, fiber fabric, 
etc. Where duralumin can be run with steel rather 
than against itself, the best results are obtained. An 
example of this application is found in the timing gear 
trains of automobile motors where both long life and 
quietness are essential. 

Helical spur gears of duralumin alternated with steel 
gears have been most successful in service. Detailed 
test reports are not especially interesting as the gear 
design varies with every motor, but the fact that up- 
ward of 60,000 duralumin camshaft and idler gears are 
now in use, is conclusive. 

That duralumin gears when meshed with steel gears 
are quiet may seem somewhat paradoxical since when 
struck, all duralumin forgings are resonant. The ex- 
planation is undoubtedly due to the difference in pitch 
of the sound vibration of steel and duralumin. This, 
of course, is only true when the mass and section of 
the duralumin gear is properly proportioned to the steel 
gear. 

It is obviously impossible to more than suggest the 
practicability of duralumin as a material for gearing, 
and owing to the short length of time duralumin blanks 
and forgings have been commercially available, much 
of the data being compiled are not yet available for 
publication. It is not too early, however, to say that 
.nother alloy has been added to the list of available 
rmaterials, such as the ferrous metals, the copper alloys, 
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and non-metallic materials, like raw-hide, fiber, etc., 
from which the gear manufacturers and users may select 
according to their needs. 

The use of duralumin has solved or improved numer- 
ous gearing problems and holds much promise for 
widespread application, at least where lightness and 
quietness are of importance and where tooth pressures 
are not too high. 


Does Forced Lubrication Score Bearings? 
By FREDERICK FRANZ 


Under the above title on page 919, Vol. 56, of Amer- 
ican Machinist, Frank C. Hudson gives his observation 
that it does. He attempts an explanation of gritty oil, 
which is apparently indorsed in an editorial in the same 
issue. It is my opinion that the scoring is produced by 
a different cause. 

He states that the splash system rarely scores the 
shaft. With the better possibilities of oil filtering in 
forced feed lubrication the splash system should score 
more frequently than the forced feed, if the scoring is 
due to the grit, for, other things being equal, the 
quantity of metal particles worn from the bearing and 
the freedom of this “grit” to pass between the bearing 
surfaces is the same. 

I note his statement that the scoring is opposite the 
oil hole. Herein is the explanation. The high pressure 
of the oil emerging from the oil hole separates the shaft 
and housing at that point, but the reaction of this high 
pressure is taken at the opposite side of the bearing. 
On the average, for half a revolution the connecting-rod 
thrust is also on the opposite side. The sum of the two 
pressures is sufficient to overcome the lubricating prop- 
erty of the oil opposite the oil hole by rupturing the 
oil film and causing the scoring. 

There are two remedies. One is to decrease the 
volume of oil forced through the system by decreasing 
the speed of the pump so that not more oil is fed to the 
bearing than the bearing will take in “on” side. This 
decrease in volume will decrease the oil pressure and 
therefore the initial oil-pressure-load on the bearing. 
Incidentally, some power will be saved in the pump in 
addition to the frictional saving. 

The other remedy is to drill the oil hole clear through 
the shaft. The effect will be to equalize the oil pressure 
on both sides of the shaft. Only the live load will then 
be borne by the shaft. The best procedure for the en- 
gine manufacturer is to use both methods and to deter- 
mine the proper quantity of oil by running tests. 


Wise Is the Man Who Knows His Own 
Limitations 
By CHARLES W. LEE 

Now that the clouds are lifting somewhat, a little 
story of a former dullness in the machinery line may 
be permissible. 

“Old Uncle Jim,” who was a sort of handy man, very 
slow, and not excessively reliable, was among those laid 
off. He came around almost every day, hoping to be 
reinstated, so that he finally became somewhat of a 
nuisance. At last “the skipper’ said to him, “Why 
Uncle Jim, can’t you see that we can’t give you what we 
haven’t got? There is no work for you—there is ab- 
solutely no work to be done.” 

“Oh, well then,” said Uncle Jim, “I am just the man 
you want. What little I would do wouldn’t amount to 
anything anyhow, so you’d better take me back!” 
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Making the Pierce-Arrow Crankcase 


The Machining Methods Shown Include Both Truck and Passenger Motors— 
Details as to Tolerances and Allowance for Oil Film 


By FRED H. COLVIN 


Editor, American Machinist 


r SHE Pierce-Arrow crankcase for either the pas- 
senger or the truck motor has to be very sub- 
stantial and it is very carefully handled. The 

inside surface is thoroughly scraped and the cam and 

crankshaft holes chipped before it goes to the first 
machining operation. It is also stamped with its serial 
and factory order number at this point. The upper 
surface of the crankcase is then milled in the planer- 
type machine shown in Fig. 1. Here the two small 
diameter cutters A and B take the roughing cut, while 
the large single cutter C takes a second cut at the 
same setting. The roughing cut on both sides allows 

‘te in. from the center of the camshaft hole for 

finishing. 

The lower surface is milled on a Brown & Sharpe 


which drills the oil holes in the crankshaft bearing 
slots, the vertical overflow oil holes, the stud holes for 
the bearing caps, and other holes as well. Further 
drilling, reaming and counterboring brings us to boring 
the valve guide holes in the fixture shown in Fig. 5. 
This also shows a four-cylinder truck motor. This 
drilling plate or guide is equipped with handles cast at 
each end so that it can be readily lifted. Having the 
main holes drilled, the crankcase goes to a convenient 
bench and the small drilling fixtures shewn in Fig. 6 
are put into position. These fixtures guide the portable 
electric drill for drilling the angular oil holes and show 
how convenient such fixtures can be made for easy 
handling. 

More drilling and milling is followed by the mount- 




















FIG. 1 


vertical milling machine, as shown in Fig. 2. The 
method of clamping the crankcase is quite similar in 
the two fixtures, care being taken to support the cast- 
ing evenly in each case. The large diameter milling 
cutters, shown in both Fig. 1 and 2, are of rather in- 
teresting construction as can be seen by examining the 
illustrations. Safety screws play an important role in 
cases of this kind. 

The second milling allows 0.006 to 0.008 in. for final 
milling which follows in due course. 

Then comes the boring of the cylinder holes which 
is accomplished on the drilling machine shown in Fig. 
8. This machine is fitted with a special table for 
moving the crankcase from one hole to the other. It 
so happens that the crankcase shown in some of the 
first illustrations belongs to the four-cylinder truck 
motor, but the operations are similar with both types 
of cases. The crankcase is positioned so as to bring 
substantial studs A through the holes in the castings, 
so that they can act as guides for the boring tool B. 
This method of guiding the boring tool insures the 
holes for each cylinder being correctly located. 

After a few minor milling operations, the crankcase 
goes to the multiple drilling machine shown in Fig. 4, 





MILLING THE TOP OF A TRUCK CRANKCASE., 


FIG. 2—MILLING CRANKCASE BOTTOM 
ing of the crankshaft bearing caps and shims, these 
being numbered preparatory to boring. Before boring, 
however, the crankshaft bearings are straddle-milled 
while the crankcase is held in a vertical position, as 
shown in Fig. 7. A suitable gang of milling cutters 
face the ends of all bearings at one operation, leaving 
the crankcase ready for boring. Fig. 7 also shows a 
special cutter. 

The boring operation includes the crankshaft bear- 
ings and both the front and rear camshaft bearings. 
From 0.008 to 0.01 in. is left in rough-boring the 
camshaft and crankshaft holes, while the finish-boring 
allows from 0.003 to 0.005 in. for hand reaming. The 
boring fixture is shown in Fig. 8, which also gives a 
good idea of the great care taken to thoroughly lubricate 
the cutting tools during this operation. 

The finish-boring operation is shown in Fig. 9. This 
view also shows the construction of the bearing caps, 
which are of aluminum, reinforced with a steel plate on 
the top. The finish boring is done with single point 
cutters, the cutters being shown in position for each 
bearing. 

The Pierce-Arrow shop long ago abandoned scraping 
in bearings and adopted line reaming in its place. 
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FIG. 3—BORING HOLES FOR TRUCK CYLINDERS. 


Substantial fixtures of rigid design have been provided, 
as in Fig. 10, for power reaming. The reaming bar 
is supported at frequent points as A, B and C to elimi- 
nate any sag of the bar and its effect upon proper 
alignment. 

The hand reaming is shown in Fig. 11, which gives 
a good idea of the substantial bushings and bearings 
used in the reaming fixtures to carry the bars: One of 
the shell reamers is also shown beside the bushings. 
The various bearings are then reamed to suit the crank- 
shaft, which is kept within very close manufacturing 
tolerances. 


CAREFUL REAMING OPERATIONS 


Great care is used in all the reaming operations, it 
being required that all camshaft bushings, except the 
one in the rear be close push fits when in the case. 
Plug gages are used in checking these holes, and the 
limit is 0.0002 to 0.0005 in., the tolerance desired being 
zero. The rear camshaft bushings are a drive fit in 
the case. 

The camshaft must rotate freely in the bushings 
when it is in position. The main bearing caps must fit 
so as to slide freely over the studs without shake. The 
cap must set square on the case, any high spots being 
removed if necessary. The caps are then mounted on 
the case with steel reinforcing plates on top and the 





FIG. 4—ONE OF THE DRILLING OPERATIONS 


nuts drawn tight with an even tension, and marked for 
position on the studs. In this position the main bear- 
ings are line reamed. Similar precaution is taken in 
reaming the cases for the bearing bushings, plug gages 
being used at each end of the bearing to avoid the 
possibility of having the holes tapered. 

Before fitting the bearings, all burrs are removed 
as well as all sharp corners on the bearing seat. Fitters 
are cautioned not to bend the bushings when tapping 
them into place in the crankcase. To avoid this a 
wooden block is used, as shown in Fig. 12. By resting 
this block squarely on both ends of the bearing bush- 
ings, they can be tapped into place without distortion. 
The cap is then mounted and the joint of the bearing 
tested for oil seal. With the cap mounted on the case 
and both edges of the bearings tight, there should not 
be more than 0.0005 in. clearance between the cap and 
case under any consideration. 


CLEARANCE ALLOWED IN BEARINGS 


Great care is taken to secure the proper end clear- 
ance in the various bearings. The facing to the exact 
length is done with the special facing bar shown in 
Fig. 13, with the bar supported in the center and at 
the end. This is very carefully done by hand with the 
inserted-tooth facing cutter A. The oil holes in the 
crankshaft are carefully examined for burrs and in fact 





FIG. 5—REAMING THE VALVE GUIDE HOLES. 











FIG. 6—DRILLING ANGULAR OIL HOLES 
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FIG. 7—STRADDLE-MILLING 
this is quite an operation since it is a*very important 
part of the assembling of a motor. 

The clearances are carefully tested to the following 
standards: 


Front end of main bearing................. 0.003 in 
Rear end of No. 2 bearing................. 0.005 in 
Rear end of No. 3 bearing................ 0.007 in 
Rear end of No. 4 bearing................ 0.010 in 
Rear end of No. 5 and 6 bearings........ . 0.012 in. 


Front ends of No. 2, 3, 4, 5 and 6 bearings 0.014 in. 
Front end of No. 7 bearing................ 0.018 in. 


These clearances are carefully checked up by as- 
sembling the crankshaft in place, as in Fig. 14, the 
final testing being done just before the connecting rods 
are put in place on the assembling stand, Fig. 15. This 
view shows a feeler being used at the back end of the 
front bearing. 

This form of assembly stand has proved very con- 
venient in handling large motors, as it not only allows 
the motors to be rotated into any desired position but 
the whole thing is mounted on good-sized wheels so as 
to be readily moved to any desired location in the shop. 
The locking pin for holding it at any point of rotation, 
is shown at A, 





FIG. 9—BORING THE BEARING 


Vol. 57, No. 2 


MACHINIST 








ENDS OF BEARINGS. 





BUSHINGS WITH SINGLE-POINT TOOLS. 


FIG. 8—ROUGH-BORING THE CRANKCASE 

All oil holes are carefully flushed out with gasoline, 
and when the crankshaft is placed in the bearings, the 
corresponding caps and the nuts are tightened down to 
the markings previously referred to. In this position 
the shaft must now revolve freely by hand. In order 
to check the bearings for the proper clearance, the 
caps are removed and a feeler 0.001 in. thick is placed 
on the crankshaft. The caps are then tightened to 
the markings on the nuts and studs. With this feeler 
in place, the shaft should rotate stiffly. 

A feeler 0.0015 in. is then tried, one bearing at a 
time, in Nos. 2, 3, 4, 5, 6 and 7 bearings. If the cap 
tightens down and the shaft turns at all easily with 
this feeler in place, there is too much space for the oil 
film in the bearing. The desired clearance is 0.0015 in. 
in No. 1 bearing and 0.002 in. in all the others. The 
tolerance is 0.005 inch. 

The crankpin bearings are fitted in a similar manner, 
measuring each crankpin and reaming the bearing to a 
size which will allow a clearance of 0.002 in. for the 
oil film. Before reaming the bearings, care is taken 
to be sure that the nuts are tightened uniformly and 
the ends of the bolts and tops of the nuts properly 
marked. Reaming is done very carefully, so as to 
obtain an even and smooth bearing of uniform size 








FIG. 10—REAMING THE CRANKCASE 
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FIG. 11—HAND-REAMING THE BEARINGS. 


The bearings are tested at both ends 
The ream- 


at both ends. 
with plugs 0.0015 in. over the crankpin size. 


ers are inspected frequently as to condition and size. 
The end or side clearance for the connecting rods is 
from 0.002 to 0.004 in., 0.003 in. being the clearance 
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FIG. 12—FITTING THE BEARINGS IN ASSEMBLING MOTOR 


desired. The fillets of the bearings, are scraped to fit 
the radii on the crankpins and this is also done with 
the main bearing. Hand scraping must not destroy the 
oil seal where the bearing joints come together. 

In mounting the connecting rod on the crankpin great 
care is taken to draw the nuts down evenly by turning 
them alternately so as not to distort the bearings. In 
order to be sure that the cap is correctly seated it is 
tapped lightly with a small hammer so as to insure an 
even bearing. The crankshaft is then rotated to try the 
feel of each bearing. The connecting rod bearings 
must turn freely on the shaft. 

Connecting rods are balanced in sets and one of the 
last things before assembling is to pass a wire through 
all oil tubes and oil holes to make sure that there is 
a free passage. 

It is attention to such details as these that makes 
the difference between cheap cars and cars of high 
grade. In too many cases perfectly good motor parts 
are so hurriedly assembled that the performance of 
the motor is greatly impaired, its life shortened and 
the user sooner or later deprived of the satisfaction 
to which he is entitled. 














FIG. 14—CRANKSHAFT ASSEMBLED IN CRANKCASE. 


FIG. 15—TESTING END CLEARANCE IN CRANKSHAFT BEARINGS 
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Standardizing Tolerances and Allowances in 
Machine Fits 


Suggestions by the A. S. M. E. Sectional Committee on Plain Gages 
as Compiled from the Practice of Many Well-Known Manufacturers 


r NHE A. S. M. E. sectional committee on plain 
gages has devoted much time and energy to 
studying the question of various kinds of fits 

and allowances and tolerances used by leading builders 
of various kinds of machinery as a necessary prelim- 
inary to the problem of gages themselves. The com- 
mittee has already adopted the following definitions, and 
they apply to what follows: 

(A) Basie Size: The exact theoretical value from 
which all variations are made. (Example: The basic 
size of i in. is 0.875000 in., or the greatest accuracy 
obtainable. ) 

(B) Allowance: A _ difference 
limits of which are prescribed. 
different kinds or classes of fits. It represents maxi- 
mum tightness or minimum looseness. (It represents 
the condition of the largest permissible internal mem- 
ber mating with the smallest permissible external 
member. The zone represented by the allowance is 
positive for free fits and negative for force and shrink 
fits.) (Example: A shaft dimensioned 0.874 in. and 
a hole dimensioned 0.875 in. represents an allowance 
of 0.001 in. Using the same hole with a shaft dimen- 
sioned 0.876 in. represents an allowance of 0.001 in. 
also; but, as the shaft is larger than the hole, this 
allowance becomes a negative quantity.) 

(C) Tolerance: A definite difference in the dimen- 
sions prescribed in order to permit variations in 


in dimensions, the 
It is to provide for 


We now have a condition in which the greatest loose- 
ness is 0.003 in., and the greatest tightness is 0.001 in. 
We therefore have the following commonly used terms 
and their equivalents: 
Greatest Tightness 
Least Looseness 
Tightest Fit 

Neutral Zone 
Maximum Metal 


Are all common 
terms which 
are the same as 


Allowance 


Least Tightness 


Greatest Looseness Are allcommon pjys Tolerance 


Loosest Fit terms which Allowance 
Minimum Metal are the same as 
Difference between 
largest and smallest 
ermissible size of 
P Now called Tolerance 


either members. 
Variation in the 
size allowed. 

The basis for the following recommended allowances 
and tolerances is classification of fits, quite commonly 
known to the manufacturing public. Interference be- 
tween mating parts takes place at the exact basic value 
of the dimension; hence, an accepted pair of mating 
standard gages become the “Go Gages” for mating 
parts which will prevent interference at the basic value 
of the dimension. 











RECOMMENDED ALLOWANCES AND TOLERANCES 
Values in Thousandths of an Inch 
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manufacture. It is equal to the difference between the Due to the lack of a uniform and acceptable method 
maximum and minimum sizes_ specified. In the of measuring the fitting surfaces of external mem- 


example under Allowance, we have given the ideal 
condition and the tightest fit permissible; but in manu- 
facturing large numbers of pieces, these sizes could not 
be produced exactly, so variations must be made that 
will not prevent their proper functioning but enable 
them to be produced. These variations must therefore 
tend toward greater looseness. Therefore, if a manu- 
facturing tolerance of 0.001 in. is required on each 
member, they would be dimensioned: 


Shaft 0.874 +-0.000 in. 
—0.001 in. 
Hole 0.875 +-0.001 in. 


—0.000 in. 


bers of a pair of mating parts, it is recommended that 
plugs, blocks, disks, and rods govern the checking of 
external members for the reason that usually the same 
measuring device will check for accuracy both the 
internal member and the gage for the external member, 
thus avoiding an interference when both members ap- 
pear to have the same dimension. 

In the following allowances and tolerances, the best 
practice available was considered, and where differ- 
ences occurred a compromise was attempted. 

It is not deemed feasible at the present writing to 
lay down allowances and tolerances which will apply 
to all work. Many so-called standard fits are made in 


ial 
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the industries which are not interchangeable, and an 
attempt to make them so would be prohibitive, in cost. 
They de, however, require to be made on a production 
basis, and it is believed that the tables here given will 
be found to contain allowances and tolerances which 
are suitable for most work, even if some individual 
fitting of parts is desired. ' 

In choosing the class of fit for manufacture, the 
engineer should keep in mind that cost usually increases 
proportionately to the accuracy required, and no finer 
class of fit should be chosen than the functional re- 
quirements actually demand. It is axiomatical that the 
closer the fit the smaller the manufacturing tolerance, 
and usually the greater the cost. The length of 
engagement of the fit also plays an important part in 
the selection of the class of fit for a piece of work. 
It is obvious that a long engagement will tolerate more 
looseness than a short one, and due regard should be 
paid to this feature. 

The following classification of fits is recommended. 


Class I—Loose Fit 

This fit provides for considerable freedom and 
embraces those fits where accuracy is not essential. 
Examples: Machined fits of agricultural and mining 
machinery; controlling apparatus for marine work; 
textile, rubber, candy, and bread machinery; gen- 
eral machinery of a similar grade; some ordnance 
material. 


Class I]-A—Free Fit, Liberal Allowance 
For running fits with speeds 600 r.p.m. or over, 
and journal pressures of 600 lb. per square inch or 
over. Such as dynamos, motors engines and many 
machine tool parts, some automotive parts. 
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practically metal to metal. Assembly is usually selec- 
tive and not interchangeable. 
Class IV-A—Tight Fits, Slight Negative Allowance 


Light pressure required to assemble and are more 
or less permanently set. They are used for the fixed 





FORMULAS 


RECOMMENDED ALLOWANCES AND TOLERANCES 


Class of Fit Allowance Hole Shaft 
Tolerance Tolerance 
I Loose .00253)/ az 0025*y/ d 0025 5)/ a 
Il-A Free .00144)/ a 00135 a ~=.0013 4) a 
II-B Medium 0009 4)/ az .0008°)/ 7 =. 00084)/ 7 
III-A Snug 0 .0006°Y d 0004444 
III-B Wringing .0006°)/ ad 0004 *)/ a 
(selective assembly 
IV-A Tight —. 00025 D .0006°Y J 0006) 7 
(selective assembly) 
IV-B Medium force —. 0005 d 0006 *)/ d 0006 *)/ @ 
(selective assembly) 
IV-C Heavy force or 
shrink —. 001d 00067 J .0006%)/ a 


(selective assembly) 
d = Diameter of fit in inches. 
The Formulas for Allowance Values give the ideal condition of fit 





end of studs for gears, pulleys, rocker arms, etc. 
Drive fits in thin sections or extremely long fits in 
other sections. Used in automotive, ordnance, and 
general machine manufacturing. Also used for 
shrink fits on very light sections. 


Class I1V-B—Medium Force Fits, Negative Allowance 
Considerable pressure required and are considered 
permanently assembled. Used in fastening locomo- 
tive wheels, car wheels, armatures of dynamos and 
motors, and crank disks to their axles or shafts. Alsc 
used for shrink fits on medium sections or long fits. 














RECOMMENDED ALLOWANCES AND TOLERANCES 


Values in Thousandths of 


an Inch 
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ae Negative (or—) Allowance denotes tight fit. : 
that is, the small shafts in the small holes and the large shafts in the 


The desired fit between these extremes can be obtained by proper selection at Assembly, 


large holes 


Class IIl-B—Medium Fit, Medium Allowance 
For running fits under 600 r.p.m., and with less 
than 600 Ib. per square inch in journal pressure, 
also for sliding fits, the more accurate machine tool 
and automotive parts. 


Class II1]-A—Snug Fits, Small Allowance 
This is the closest fit which can be assembled by 
hand and necessitates work of considerable precision. 
It is used where no perceptible shake is permissible 
and where moving parts are not intended to move 


freely under a load. 


Class I11-B—Wringing Fit, No Allowance 
This is also known as a “tunking fit” and it is 


Class I1V-C—Heavy Force and Shrink Fits, Consider- 
able Negative Allowance 
Used for fits where metal will stand great stress 
and where a heavy force fit is impractical. Such as 
locomotive wheel tires, heavy crank disks of large 
engines, etc. 


The committee will appreciate constructive criticism 
as to the tolerances and allowances suggested, as it 
desires that its final report shall be in accord with 
the best practice so as to be more readily adopted. 
Suggestions should be sent to E. C. Peck, chairman, 
general superintendent, Cleveland Twist Drill Co., 
Cleveland, Ohio. An open meeting will be held in New 
York on a date to be announced later. 
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Special Test Block for the Scleroscope 


By ALBERT F. SHORE 


President, Shore Instrument Company 


T IS a well-known fact that in the various lines 
| of manufacturing practice, there are developed from 

time to time new wrinkles which not only make for 
better economy, but also serve to keep present methods 
up to date. Sometimes we call these “tricks of the 
trade,” and it is needless to say that without them, 
complete success would be uncertain. 

The application of the hardness test, which has now 
become practically universal in all kinds of machine 
building, in a sense is no exception. In scleroscope 
practice, extended experience has shown that if a vari- 
ety of metals is tested under the diamond drop hammer, 
and after a long time the diamond point wears out of 
shape enough to cause a lower reading, these readings 
will be low in proportion throughout the scale. By this 
is meant that, for example, if on the centigrade scale 
used, the instrument reads 5 per cent low on hardened 
steel] at 100, it would also read 5 per cent low on metal 
50 hard, in which instance instead of being short 5 deg. 
it would be only 24 deg. and so on down to zero. 

If, on the other hand, the scleroscope is continuously 
used on a metal having a hardness averaging in any 
fixed part of the scale only, as for example, in heat- 
treated steel at 75 or 80 hard, it has been found that 
the diamond point wears differently, or in a manner 
peculiar to that particular part of the hardness range. 
For this reason it has been found advantageous to use 
special checking blocks having a tested hardness the 
same as the run of pieces cited, as apart from the regu- 
lar ones which accompany the standard scleroscope test- 
ing set. These approximate 30 hard for the soft block 
and 100 hard for the hard block. 

It is here to be understood that when wear occurs on 
the diamond point peculiar to the above cited run of 
steels (75 to 80 hard), a drop in the reading resulting 
from this wear may or may not be of a uniform ratio 
throughout the whole scale. Hence, in quantity pro- 
duction, not only are these special reference blocks used 
for the purpose of checking up the scleroscope more 
directly, but often a collection of samples of exceptional 
quality or adaptability for special purposes are kept on 
hand for future references, and also these are some- 
times loaned to outside metal or parts manufacturers 
who are required to fill orders to hardness specifications. 

There is a general impression that hardness testing 
instruments only show comparative values and the sug- 
gestions just made, at first sight, would appear to sub- 
stantiate such impressions. The latest researches 
embodied in the writer’s paper read before the Iron and 
Steel Institute in England in 1918, show the scleroscope 
does measure absolute quantitative hardness. Ex- 
pressed in terms of tons of pressure per square inch 
the material can resist, or as exerted in miniature by 
the scleroscope drop hammer to overcome such resist- 
ance, admittedly a special scale would have to be in- 
serted, in place of the regular centigrade scale now 
used, that after fourteen years has become so popular. 
This scale is a close agreement with the elastic limit 
strength-hardness comparison scale, regularly included 
in scleroscope literature, and which is nowadays found 
within constant reach of draftsmen, designers and 
metallurgists throughout the world. 

In hardness testing it is important at all times to 
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be sure that the instrument is reading up to a recog- 
nized standard. In this regard, the systems adopted 
by Brinell and used for the scleroscope are different. 
The Brinell uses two constants, a recognized standard 
diameter of ball, and a recognized standard pressure. 
The scleroscope has for its two constants a fixed height 
of drop representing the pressure for its indentor ham- 
mer, and reference blocks of tested standard hardness. 
The Brinell pressures must be changed on the softer 
metals to avoid flow in them. 

The rebound principal used in the scleroscope happily 
lends itself to testing without special adjustment of 
pressure throughout the entire hardness range. That 
is to say, by the use of the universal hammer, which 
has a diamond striking point, by which the softest 
lead to the most intensely hard steel is tested, the indi- 
cating principal can be used against any scale. For 
example, the Brinell scale can be used, or a scale rep- 
resenting resistance to penetration in tons per square 
inch. Inasmuch as the latter two involve odd figures 
however and which are difficult to comprehend in mak- 
ing comparisons, we come back to the centigrade scale 
which permits all softer metals to be compared with the 
round number “100,” representing the average for 
hardened steel. 


Do Gear Speeds Vary? 
By A. L. DEVINNE 


Permit me to take exception to a few sentences in 
an article under the head of “The Grinding of Gear 
Teeth,” on page 779 of American Machinist. The 
writer, after stating very correctly that teeth accu- 
rately formed to the true involute curve will operate 
accurately and relatively quietly on spread-center dis- 
tance, and that in gear cutting it frequently occurs that 
one of a pair of gears will be off in form and make 
noise, says that the action of gears operating with 
curves placed too high or too low (whatever that is) is 
to cause the gears to move with a speed varying up 
and down with each tooth action. 

If I understand the matter correctly, he intimates 
that the relation of the gears (note the plural) will be 
intermittent or at least irregular—alternately fast and 
slow. As one of these is a driver, I fail to see how its 
rotation speed can vary because its teeth hurt it. And, 
except in the case of pinions with very few teeth, we 
find from two to three teeth in contact at once—one 
in full action, one just coming into action and one just 
going out, all three rolling; and as the teeth on each 
wheel are fixed with regard to the gear body and each 
other, I am puzzled to see how the driven gear—much 
less the driver—can have irregular rotation velocity. 

In the next column we have the same things re- 
stated: That “after each tooth contact the mating gear 
is accelerated or retarded abruptly.” What is the next 
tooth ahead doing, all this time? And the next one 
behind? Both should be in contact and doing some 
work—either driving or resisting driving—which is 
what they are there for. 

Applying the same principle to herringbone gears, 
would we not find the edges running at different rota- 
tion speeds from the center of face width? In the 
matter of pressure-angle, have not the actual and the 
relative number of teeth something to do with the 
choice? 
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Devoted to the exchange of information on useful methods. 


Its scope includes all divisions of the machine building in- 


dustry, from drafting room to shipping platform. The articles are made up from letters submitted from all over the world. 
Descriptions of methods or devices that have proved their value are carefully considered and those published are paid for. 





Machine Furniture that Saves 
Setting-up Time 
By FRANK C. HUDSON 


Machine furniture, such as blocks, straps, stops, bolts, 
etc., has more to do with saving time in setting up 
jobs on planers and boring machines than many seem 
to realize. The time taken to hunt up odd blocks of 
wood or metal, to borrow them perhaps from some other 
machine, or to use pieces that are not suitable and 
which may slip at the most inopportune moment, all 
add to that intangible overhead which drives the esti- 
mator to despair and too often puts the cost of the 
job on the wrong side of the ledger. 

As a contrast to this method, and perhaps seeming 
even to go to the other extreme, is the set of boring- 














BOLTS, STRAPS, BLOCKS AND STOPS FOR 


SETTING-UP WORK 
machine furniture which the Lucas Machine Tool Co. 
makes for its own use in its shop in Cleveland. The 
furniture was designed particularly for handling any 
kind of work that may come along, as the regular work 
is, of course, handled in special blocks or fixtures. With 
such a set of furniture as shown here a mechanic can 
block up and secure almost any shaped piece in the 
minimum of time and with no danger of its slipping. 

Seven different lengths of bolts are shown at A, 
together with two thicknesses of washers and with nuts 
chamfered on both sides. The bolts have round heads 
which are flattened to prevent turning in the T-slots. 
In front at B, are extension bolts and long coupling 
nuts with pin holes, as well as hexagon sides. These 
coupling nuts enable almost unlimited extensions to be 
made for special work. 

Two kinds of straps are shown at C, each being in 
three different sizes. 


Blocks of various kinds and heights are shown at D. 
The rectangular blocks are made in three sizes and can 
be built up when necessary, by placing one on top of 
the other. The stepped blocks are all the same and 
can be used directly on the table of the machine, or on 
top of the rectangular blocks as shown. 

Two sizes of an entirely different type of block are 
shown at E. This type has a tongue which fits the 
boring machine table and is of such dimensions as to 
give different heights when tipped in different positions. 
The blocks are drilled for bolts in two directions and 
the holes are countersunk for easy seating of the cham- 
fered nuts. The proportions of these blocks have been 
carefully considered to give maximum usefulness in 
setting up work. 

Then come the screw stops at F which have a wide 
field of usefulness. They can be bolted in position in 
any slot by one of the regular bolts which forms a part 
of this outfit, and are tapped for screws at three differ- 
ent heights in each direction. It is hard to imagine any 
piece of work that requires a screw stop that could not 
be handled with this combination. 

This will probably seem like a very elaborate outfit 
to many shop men and some will probably think of the 
first cost in comparison to a few pieces of scantling and 
some old bolts which they use. But if the recording 
angel of time could show them the many hours they 
have wasted in setting up work because they did not 
have the right blocking, because bolts were too long or 
too short, because stops were missing or clamps didn’t 
hold, they would realize how expensive some alleged 
economies really can be. They too often overlook the 
fact that the cost of tying up an expensive machine for a 
half hour frequently means more than a day’s wages of 
the man who runs it. 


Power Chart for Silent Chain 
By W. W. GAYLORD 


Having recently to apply motor drives to a number 
of old machines, and finding the silent chain the most 
satisfactory method of driving them, the writer has felt 
the need of a more convenient way of choosing satis- 
factory sizes of chain and sprockets than is provided 
by the data given in chain catalogs. Consequently, he 
has devised the accompanying chart in which all the 
data necessary to find the sizes of the chain and 
sprockets are given. 

Working an example is the most satisfactory method 
of showing how the chart is used, so assume that it 
is required to drive a machine the shaft of which runs 
at 250 r.p.m., and that it is desired to use a 7.5-hp. 
motor running at 865 r.p.m. at full-load speed. Assume 
that Morse chain is to be used with a speed of 1,200 ft. 
per minute or less, and that a 21-tooth motor sprocket 
is desired. 

Lay a straightedge across the chart from 1,200 on 
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CHART FOR CALCULATING 


“speed of chain” scale (1), through 865 on the 


the 

“speed of sprocket” scale (7), and read the “pitch diam- 
eter of sprocket” scale (10). This shows that the motor 
sprocket should be a little over 5 in. in pitch diameter. 
Then, placing a straightedge at 21 on the “number of 
teeth” scale (4) and near 5 in. on the pitch diameter 
scale (10), read the “pitch of chain” scale (8). Note 
that 21 teeth at 3-in. pitch will give a pitch diameter of 
5.07 in., so that a j-in. pitch should be used. Now a 
line from 5.07 in. on the pitch diameter scale (10) 
through 865 on the speed of sprocket scale (7), inter- 
sects the speed of chain scale (1) at 1,152 ft. per 
minute, which is the chain speed to use. 

Then a line from this point through 250 on the speed 
of sprocket scale (7) cuts the pitch diameter scale (10) 
at 17.6 in.; and a line from this intersection through 
? in. on the pitch of chain scale (8) cuts the number 
of teeth scale (4) nearest 73, which is the number 
of teeth required in the driven sprocket. 

Now to find the width of chain to deliver 7.5 hp. 
From 1,152 on the speed of chain scale (1) pass a line 
through j-in. pitch on the “tension factor” scale (6), 
intersecting the scale (9) of “horsepower for chain 1 
in. wide” at 4.18. Then a line from this value through 


THE POWER DELIVERED BY 


SILENT CHAIN 


2 in. on the “width factor” scale (5) cuts the “horse- 
power of chain” scale (3) at 8.36, which shows that 
a chain 2 in. wide is ample for this installation. 

If it had been desired to use Link-Belt chain instead 
of Morse, the procedure would have been the same as 
far as finding the sprocket sizes and chain speed; but 
the horsepower of a chain 1 in. wide would have been 
found from the curves (2) at the left of the chart. 
Reading the value where the speed of chain of 1,152 
ft. per minute cuts the power curve for }-in. pitch, 
which gives 4.57 hp., and then proceeding as before, 
gives 9.14 hp. as the value for 2-in. chain. 

The power curves for Link-Belt chain will be found 
to closely approximate the values given in Link-Belt 
Data Book No. 125. The reason for the apparent small 
difference between }- and 1-in. pitch is that chains of 
l-in. pitch and over have an effective width of about 
+ in. less than the nominal width, which condition is 
taken care of in the “width factor” scale. * 

The use of the chart when other factors than those 
assumed are given or required is so obvious that it 
needs no further explanation, but the chart has been 
found helpful in all problems involving the use of 
silent chain. 
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Rapid Method of Static Balancing 


By JOHN L. ALDEN 


The balancing of small high-speed rotors is generally a 
slow process. Balance weights must be added, or 
metal must be drilled or filed away. The writer has 
had considerable success with a method which does 
not require removing the piece from the balancing 
ways. Inasmuch as no drilling, filing, or adding of 
weights must be done during the balancing operation, 
the work is accomplished with a minimum of lost time. 
As described, this scheme covers the use of a counter- 
weight of fixed magnitude with a variable lever arm, 
in contrast with the usual arrangement employing a 
variable mass with a more or less fixed arm. 

The fan wheel shown in the illustration is a good 
example of this method. This is a four-bladed cast- 
iron wheel about 6 in. in diameter. The back of each 
blade, where it joins the back plate. is enlarged to 
permit drilling and tapping for a @ in. headless set- 
screw. When first placing the wheel on the ways, 
all setscrew holes are empty. As soon as the light 
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side of the wheel is determined, a setscrew is started 
in the nearest blade. With only a few threads engaged, 
the lever arm of the screw is a maximum, and if the 
wheel is now overbalanced, the excess weight may be 
counteracted by screwing in the screw, shortening the 
lever arm. If, when the lever arm is reduced to its 
smallest amount, the wheel is still overbalanced, a screw 
in the opposite hole must be employed. Working the 
screws in and out will quickly bring about balance. 
Usually but two screws are necessary, although some 
cases require all four. Where the design will permit, 
no more than three screws need be used. 

The same scheme has been used in balancing large 
textile flyers, except that the screws were auxiliary 
balance weights, the larger part of the unbalance being 
corrected by steel weights into which the screws were 
tapped. The weights were made a trifle smaller than 
necessary to secure balance, the difference being made 
up by the screws which were moved in or out from 
the center of rotation. 


Safeguarding Shaft Couplings 
By E. HOKE 


To satisfy a factory inspector and at the same time 
save the expense of purchasing and installing a number 
of new shaft couplings in place of equipment already 
in use, was a problem with which I recently found 
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myself confronted. The couplings were of a type 
familiar to readers of American Machinist. They were 
the kind in which the bolt heads protruded from the 
sides. To this feature the inspector had objected and 
removal of the couplings was ordered. A simple, inex- 
pensive safeguard, as shown in the accompanying 
illustration, was devised as a solution to the problem. 
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SAFEGUARDING SHAFT COUPLING 


Disks of {-in. pine lumber were cut on a bandsaw 
to a diameter corresponding to the outside diameter of 
the coupling. Holes were cut in the disks to a diameter 
corresponding to the outside diameter of the hub of 
the coupling, after which the disks were cut in half 
on a circular saw producing a wide kerf. The pieces 
were then drilled and counterbored, as shown in the 
illustration, to receive No. 9 x 2-in. round-head wood 
screws. One disk was laid out on the bolt circle and 
drilled. Using it as a templet, the remaining disks 
were drilled and counterbored to a depth sufficient to 
clear the bolt heads when fitted to the sides of the 
couplings. A coat of black paint, finally, was given 
the pieces and all were fitted to the couplings during 
one noon hour. 


Finding the Lead of a Spiral Cutter 
By F. H. SWEET 


To find the lead of a spiral milling cutter, place the 
cutter on the marking-off table or surface plate and 
apply an ordinary scale, as shown in the illustration. 
Place the scale at the end of one tooth and note the 
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FINDING THE LEAD OF A SPIRAL CUTTER 





distance where the edge of the scale cuts the line of 
the next tooth. Multiply this distance by the number 
of teeth and the result will be very close to the lead. 
The sketch shows a distance of 3 in. from the face 
of one tooth to the face of the next tooth, measured 
axially on the cutter. If the cutter has ten teeth, the 
lead is ten times 3 in. or 30 inches. 
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Recessing Tool for Screw Machine 
By G. G. SPICER 


Having an order for a quantity of the small rings 
shown in section at A, I devised the tool shown here- 
with to make the recess. It was fitted to one of the 
turret holes of the screw machine upon which the rings 
were produced and it worked very nicely. 

After the ring was bored and reamed the recessing 
tool was brought to position and advanced into the 
work until the turret-slide stop indicated the proper 





A RECESSING TOOL FOR THE SCREW MACHINE 


depth; then by pressing with the hand upon the small 
knob B the cutting end of the tool C was pushed out- 
ward to form the recess. 

The body of the tool is a round piece fitted to the 
diameter of the reamed hole in the ring and having a 
suitable slot milled lengthwise to accommodate the 
rocking cutter, for which a fulcrum was provided by 
a shouldered screw as shown. 

The rear end of the lever-shaped cutting tool was 
turned and threaded to fit the little knob, and a cell was 
counterbored into the knob to hold a suitable coil 
spring. The depth of the recess could thus be regu- 
lated by adjusting the knob, which stopped against 
the body when the determined depth of recess had been 
reached and, upon being released, the spring would 
withdraw the cutting end of the tool flush with the body 
so that the turret could be backed away. 

[What became of the chips? Editor.] 


Combination Piercing, Shearing 
and Forming Tools 


By S. A. MCDONALD 


The accompanying drawing shows a combination 
piercing, shearing and forming die that is simple in 
construction and inexpensive to make. The stock upon 
which it is used is cold-rolled steel 14 in. wide by Ys in. 
thick. A round hole is pierced in the center of the 
piece and, after shearing, the work is carried down by 
the forming tools and bent as shown in the small sketch. 

On the die shoe at A is the piercing die and lower 
shear blade in one piece, set flush with the upper sur- 
face of the shoe to which it is secured with screws. 
A stripper is mounted above it in the usual manner. 
The forming tools are set in the same shoe at a lower 
elevation so that as the stock is fed through the pierc- 
ing die it abuts against the edge of the recess in the 
shoe at B, forming a stop, and lies level with the lower 
pressure pad. 

In the punch holder are the piercing punch C, the 
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forming punches D and E, and the upper pressure pad. 
The forming punch D is of the correct thickness to act 
in the double capacity of forming punch and upper 
shear blade. 

The operation of the tools may readily be traced from 
the drawing. As the press ram descends the stock is 
pierced and the portion that has been pierced on the 
previous stroke is sheared off. The separated piece is 
immediately gripped between the upper and lower pres- 
sure pads and is carried down to the forming die. As 
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COMBINATION PIERCING, SHEARING AND FORMING DIE 


the punch rises the upper and lower pressure pads strip 
the work from the forming punch and die respectively 
and, as the tools are used in an inclinable press, it 
falls out by gravity. 


Swapping Knowledge 
By FRANK V. FAULHABER 


There are many small machine shops where but one 
toolmaker is employed, and he attends to practically 
the entire machine work. The mechanic in such a 
little shop comes across many difficult problems, all of 
which have to be solved by himself. He cannot ask 
assistance as can the toolmaker in a large plant where 
more mechanics are at work. 

There is a toolmaker in one such plant who realizes 
that he can often save himself considerable time when 
confronted with a new and difficult problem by visiting 
a neighboring machine shop, also of small proportions 
and where likewise but one man is at work, to discuss 
the matter. 

There is an agreement between these two toolmakers 
that whenever a new and perplexing problem arises, as 
for instance relative to the making of a new die, that 
the other be consulted, and then the two can go over the 
problem together. Recently a difficult sub-press die had 
to be made by one of these toolmakers; there was a knotty 
problem ahead, so he consulted the second man. Both 
of these men are sure two heads are better than one; 
they profit by sharing their knowledge. 

There are some mechanics who would hesitate before 
inquiring of the toolmaker in another shop regarding 
some difficult problem; but these two men are saving 
themselves much time by co-operating. 
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A Strike Foredoomed to Failure 


Y what process of reasoning the railroad shopmen 

and their leaders arrived at the conclusion that a 
strike was justifiable or likely to succeed at the present 
time is hard to understand. Three issues were voted 
upon separately: The wage reduction ordered by the 
Railroad Labor Board effective July 1, the abrogation of 
certain working rules governing pay for overtime work, 
and the placing of work with outside contractors. 

According to our information as this is written, the 
last mentioned grievance has been removed by the 
agreement of the railroads to stop placing work outside. 
Space does not permit us to discuss the merits of the 
working rules, elimination of which constitutes the sec- 
ond grievance. The Board has not rescinded them with- 
out careful consideration. 

As to the reduction in pay, it is interesting to note 
that under the new rate the average hourly earnings of 
skilled shop mechanics will be slightly more than sev- 
enty cents. Average weekly earnings will be $33.67, 
or 82 per cent more than the same men received in 1914. 
Equally skilled mechanics are working for far less in 
other machine shops and cannot be expected to muster 
any great show of sympathy for their more fortunate 
brothers. On the contrary, some of them are likely to 
be attracted by the wage rates offered by the railroads. 
In addition, there are still mechanics without any jobs 
at all to whom seventy cents an hour will look very 
good indeed. 

The early days of the strike have been marked by a 
commendable lack of violent tactics on the part of the 
strikers. It is to be hoped that no violence will occur, 
but should the hotheads get out of control they are sure 
to find themselves face to face with the armed power 
of the United States Government. The people of the 
United States as well as the administration are out of 
patience with unjustified strikes. President Harding’s 
remarks at Marion on the Fourth of July reflected the 
views of the great mass of the people and should serve 
as a warning to any class that seeks its own advantage 
at the expense of the rest of us. 


Civilization and the Automatic Machine 


HERE are many people who seem to think that 

skill, individual effort, ambition and everything else 
that elevates man above trained monkeys is gradually 
disappearing, and that it will only be a matter of time 
when all human effort will be reduced to the task of 
putting pieces in automatic machines and taking them 
out again. 

Such books as the “Iron Man in Industry” (by 
Arthur Pound) give the reader the idea that we are 
fast approaching that dread time. It is perhaps timely 
to remark that farmers, railroad men, street car men, 
masons, bricklayers, painters, carpenters, road builders, 
etc., are still doing things by means of their hands and 
heads. There are still no automatic housekeeping 
machines and the professions have not yet reached 


the automatic stage, though it must be confessed that 
we would be in favor of automatic lawyers. It is true 
that few bookkeepers are left enthroned on a high stool 
and writing long hand in thick ledgers but, after all, 
there is not yet an automatic bookkeeper. 

It is extremely doubtful if one million out of the one 
hundred and six million people in this country tend 
automatic machines, and it is highly probable that these 
people are doing the things they are best fitted to do; 
that they might have to starve or work beyond their 
strength if the automatic machine did not come to the 
rescue. 

What the automatic machine has done so far is princi- 
pally to reduce the amount of elbow grease necessary 
to carry on the world’s work. The self binder relieves 
the farmer, his wife and daughters of a lot of stooping 
and disagreeable exercise in the hot sun; spinning ma- 
chines and sewing machines have emancipated millions 
of women and even the automatic screw machine has 
relieved the lathe hand of a lot of dull and dreary repe- 
tition work. 

The automatic machine has made possible certain 
things that never would have been done by hand and 
that would have been the dreariest kind of repetition 
work if they so had been done—wrapping, bottling and 
packing, for instance. It has done away with such 
murderous professions as glass blowing. It has sub- 
stituted higher for lesser skill, die sinking for hand 
forging, pattern plate making for hand molding, and 
finally it has produced numerous things that we need 
to lead a life of comfort and which would have been 
beyond our reach without its help. 

May the automatic machine prosper and multiply. 


Setting a Boundary for Standardization 


TANDARDIZATION is a very live issue with engi- 

neers at the present time, and deservedly so. It has 
its limitations, however, and the experienced engineer is 
the first to recognize them. 

A case in point came up at the recent meeting of the 
Society of Automotive Engineers, undoubtedly the most 
advanced of our national societies in standards work. 
A division of the standards committee brought in a 
recommendation to limit the size of the clear opening 
of the crankcase drain to a minimum of three-quarters 
of an inch. One of the most prominent members was 
promptly on his feet to protest. While admitting the 
desirability of having at least a three-quarter inch, he 
pointed out that the recommendation was an attempt to 
delimit engineering practice and design. If it should 
be adopted, a precedent would be set which would open 
the door wide to other design limitations which might 
be highly undesirable. The recommendation was re- 
ferred back to the committee. 

The incident is unimportant except that it shows a 
clear grasp by engineers of the relative value of stand- 
ardization and unhampered designing. Each has its 
function and nothing is to be gained by confusing one 
with the other. 
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Cincinnati Automatic Centerless Cylindrical 
Grinding Machine 


For obtaining a high rate of production on cylindrical 
work, whether rough ground or requiring the highest 
precision, the Cincinnati Milling Machine Co., Cincin- 
nati, Ohio, has just brought out an automatic grinding 
machine of the centerless type. The machine has a 
capacity for work of xv to 3 in. in diameter and up to 

















AUTOMATIC CENTERLESS 
MACHINE 


1—CINCINNATI 
GRINDING 


FIG. 


15 in. in length, and is suitable for finishing all straight 
cylindrical machine parts within this range of sizes. 

The general arrangement of the parts can be seen 
in Fig. 1. The work is passed transversely between two 
opposed abrasive wheels. A grinding wheel 20 in. in 
diameter and having a 3-in. face and 5-in. hole is 
mounted on a heavy spindle at the left. Opposite to it, 
a wheel of 12-in. diameter is arranged to control the 
feed and the rotative speed of the work. Both wheels 
rotate in the same direction, and the axis of the feed 
or control wheel is set at an angle with that of the grind- 
ing wheel, so as to draw the work through the machine. 
The manner in which the wheels are mounted is shown 
by the rear view in Fig. 2. 

To support the work, a work rest is mounted between 
the wheels. The top of this work rest and the grinding 
wheel spindle are parallel to each other at all times; 
consequently, the work is always parallel to the axis of 
the grinding wheel. The control wheel can be swung 
about a horizontal axis and clamped, so as to obtain 
the feed required to suit the work. Fig. 3 shows dia- 
grammatically the conditions that obtain when viewing 
the arrangement at a right-angle to the axis of the 
spindle. 

It should be noted that the feed of the work through 
the machine is proportional to the sine of the angle to 
which the control wheel is tilted, and also to the periph- 
eral speed of the control wheel. Thus the value of f, 


or the feed per revolution of the control wheel is equal 
tod X ~ XX a, The feed per minute is, of course, f 
multiplied by the number of revolutions of the control 
wheel. The peripheral speed of the control wheel is 
the same as the desired peripheral speed of the work, 
so that the transverse feed of the work between the 
wheels is an easily controllable value. For any par- 
ticular speed of the control wheel, a change in the angle 
1 produces a corresponding change in the transverse 
feed. 

The chief feature to which the maker calls attention 
in the layout of the machine is the fact that each mem- 
ber is called upon to perform only one function. Thus, 
actual grinding is done by the abrasive wheel, the work 
rest merely supports the work, while the control wheel 
imparts the feed to the work and determines its rotative 
speed. 

The spindle carrying the grinding wheel is made of 
hardened and ground chrome-nickel steel, The end 
thrust is taken by a double-row ball thrust bearing. 
Adjustment can be made while the spindle is running. 
Due to the fact that the pull of the belt is always 
downward, half-box bearings are employed. These 
bearings are made of cast iron lined with the same 
special bearing metal that is employed in the spindl 
bearings of Cincinnati milling machines. 

The front bearing is 34 in. in diameter and 63 in. 
long. There are adjustable guards above the journals 
to prevent the spindle from lifting from the bearings 
in case the belt should break. The grinding-spindle 
bearings are equipped with special devices for auto- 
matically oiling them without the use of a pump and 
piping. A disk at each bearing throws oil from a 














FIG. 2—REAR VIEW OF CINCINNATI CENTERLESS 
GRINDING MACHINE WITH MOTOR DRIVE 


reservoir to a small shelf, from which it runs down to 
the bearings so that continuous lubrication is obtained 
At each bearing a small window is provided through 
which the flow of oil can be observed. 

The control-whee!l spindle is mounted in a yoke which 











July 13, 1922 


can be tilted about a horizontal axis to obtain the rate 
of feed desired. Its chrome-nickel steel spindle runs in 
bearings equipped with sight-feed oilers, the front 
bearing being adjustable for wear. The primary func- 
tion of this control wheel is to retard the work and to 
prevent it from spinning with 
the grinding wheel. The work 
rotates at the same peripheral 
speed as the control wheel. Wear 
on the control wheel is thus a 
negligible quantity, as there is 
very little slippage between the 
control wheel and the work. 
After the grinding wheel has 
been worn down to 12 in. in 
diameter, it may be employed as 
a control wheel, particularly if 
hard elastic or rubber wheels 
are used, 

Two work-rest blades are sup- 
plied, one with a flat top for 
supporting the work for rough- 
ing operations, and a so-called 
knife-edge blade, which is par- 
ticularly adapted for finishing. 
This latter form prevents grit 
and dirt from reaching the sup- FIG. 3 — DIAGRAM- 

° MATIC ARRANGE- 
port on the rest and thus im- MENT OF PARTS 
pairing the finish. 

The rest is mounted on a slide 
fitting on the bed so that its distance from the grind- 
ing wheel can be adjusted without affecting the 
parallelism of the rest and the grinding-wheel spindle. 

On top of the slide carrying the rest is another slide 
on which the yoke for the control wheel is mounted. 
This top slide can be clamped to the lower one, and the 
lower one can be clamped to the bed, each adjustment 
being independent of the other. It is thus possible to 
move either the control wheel alone or both the control 
wheel and the work rest. The single adjusting screw 
is operated by means of the spoke wheel when making 
this adjustment. An unusually large dial is graduated 
in thousandths of an inch, and very fine adjustment of 
the position of the control wheel can be obtained while 
the machine is running so as to properly size the work. 

A truing fixture, shown in front of the machine in 
Fig. 1, can be mounted on top of the work-rest bracket, 
after removing the slide that holds the rest. It is 
operated by a handwheel and a fine-pitch screw so as 
to give smooth movement to the diamond holder. The 
bar that carries the diamond slides parallel with the 
axis of the grinding wheel in the same position that 
will be occupied by the work. The diamond holder is 
merely reversed in the bar to dress the control wheel. 
A truly cylindrical periphery is not generated on this 
wheel, as on the grinding wheel, but a hyperboloid re- 
sults because of the tilting of the wheel. When the 
work passes between the wheels, it has a straight-line 
contact for the full width of each wheel. 

A set-up for grinding piston pins is shown in Fig. 4, 
which illustrates very well the manner of grinding such 
parts. The pins are delivered to the wheels by a slide, 
pass between them and drop out onto the delivery chute. 

The machine is self-contained, and cam be driven 
either by an individual motor of 10 to 15 hp., or by 
means of a belt. In Fig. 2 the method of mounting the 
motor is shown. A silent chain completely protected 
by a steel guard connects the motor to the main drive 
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shaft in the base of the machine. Due to the weight 
of the machine and the proper distribution of this 
weight, mounting the motor on the base does not in- 
terfere with the production of work of the highest qua!- 
ity of finish and accuracy. 

A 12-in. pulley driven by a 6-in. belt to run at 500 
r.p.m. may be mounted on the main drive shaft in the 
place of the chain sprocket. The countershaft fur- 
nished with the belt-driven machine runs at 330 r.p.m. 
and has 18-in. pulleys driven by 6-in. belts. 

The grinding wheel spindle is driven by a belt from 
the main drive shaft, and a swinging idler pulley 
mounted on ball bearings keeps the belt taut. A four- 
step cone connects the main drive shaft to a shaft at 
the other end of the base. From this position, the 
control wheel is driven by means of a belt running over 
idler pulleys. The four speeds provided for this wheel 
permit of adjustment to suit different diameters of 
work. 

A flood of cutting lubricant is thrown on the work 
during grinding. The separate 50-gal. steel tank shown 
in Fig. 2 holds this lubricant. A vertical centrifugal 
pump driven by belt from the main drive shaft of the 
machine forces the lubricant through the pipes to tne 











FIG. 4—CINCINNATI GRINDING MACHINE WORKING ON 
PISTON PINS 


wheels, after which it flows back to the tank. No 
running bearing is exposed to grit or water and no 
stuffing box is required. 

Both wheels are provided with heavy cast guards. 
All of the rotating shafts are made of steel, hardened 
and ground and run in bronze bearings lubricated by 
means of ring oilers. Both of the wheels and all the 
slides, bearings and belts are completely covered, for 
the protection of the operator and to prevent grit and 
water from entering the bearing surfaces. 

The net weight of the machine is approximately 4,500 
lb. and the shipping weight 4,900 lb. For export, the 
boxed weight is 5,500 Ib. and the contents of the case 
189 cubic feet. 
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Brown & Sharpe No. 646 Thickness Gage 


The thickness gage shown in the accompanying illus- 
tration has just been put on the market by the Brown 
& Sharpe Manufacturing Co., Providence, R. I. 

The gage contains six blades having respective thick- 
ness of 0.0015, 0.002. 0.003, 0.004, 0.006 and 0.015 in. 
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RROWN & SHARPE No. 646 THICKNESS GAGE 
The blades can be used either singly or collectively and 
will give a variety of measurements up to 0.0315 in. 
The sizes of the blades have been selected as the ones 
most frequently used. The blades are accurately ground 
to the correct thickness. 

The gage is especially suited for use by motor me- 
chanics and car owners, as it answers the requirements 
in many places around a car or truck, as for setting 
valve tappets, points of distributor heads, spark plugs; 
fitting pistons and determining the sizes of shims for 
joints or parts where there is play or looseness. 

The gage has an eyelet in one end so that it can 
either be carried on a ring or hung up. 


Norwalk Air Compressor for Small 
Installations 


The Norwalk [ron Works, South Norwalk, Conn., is 
placing on the market a single-stage air compressor de- 
signed especially to meet the requirements of small shops 
where air under pressure is needed to operate hoists, 
drills, hammers and similar tools. 
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The machine is compact in design, occupying but little 
floor space. It is of the center-crank, double-action type 
with a belt and flywheel on opposite ends of the crank- 
shaft. The cylinder overhangs, and all valves are there- 
fore readily accessible. The cylinder and heads are 
amply water jacketed. The vaives are of the multiple- 
port plate type, designed to operate at high speeds. 

The working parts are entirely enclosed in an oil tight 
casing and are lubricated by the splash system. A pocket 
in the upper part of the casing is kept full by the splash 
and oil flows therefrom by gravity to the main bearings, 
the upper guide, and the wristpin. 

As may be seen in the illustration, the end of the main 
frame to which the cylinder is bolted is provided with 
open ports at both sides so that the stuffing box is 
readily accessible for adjustment and repacking. The 
piston rod passes from, the crosshead through a stuffing 
box in the end of the main frame, which is otherwise 
closed, so that lubricating oil cannot be carried by the 
rod into the compressor cylinder, the gland stuffing be- 
ing outside of the frame so that it may be easily 
reached through the ports. 

The machine ig built in ten sizes, ranging in capacity 
from 57.6 cu. ft. of free air per minute up to 748 cu. ft. 
per minute. The cylinder diameter of the smallest size 
is 6 in., with 6 in. stroke. The largest size has a cylinder 
diameter of 18 in., with 12 in. stroke. 

The main bearings are of generous proportions and 
designed to withstand belt pull in any direction so that 
the machine may be driven by an independent motor in 
any convenient location or from an overhead line shaft. 


Willard Forming Toolholder 


The Willard Tool Co., Inc., Stratford, Conn., has re- 
cently placed on the market the forming toolholder 
illustrated herewith. 
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WILLARD FORMING TOOLHOLDER 


The holder is adapted for use on lathes, shapers, 
planers and screw machines and the advantages claimed 
for it are prevention from chatter, breaking of 
the cutter and tearing of the work. 

Two holes are drilled in the cutter, one for 
the clamping bolt and the other to fit a dowel 
pin which not only keeps the cutter from turn- 
ing but assures its proper location in the 
holder after removal for grinding. 

Cutters of various forms may be kept on 
hand and inserted in the holder to be used 
whenever desired. The toolholder is made of a 
tough grade of steel. The surface against 
which the cutter rests is parallel with the 
under side of the shank. 

Two sizes of the holders having respective 
cross-sections of } x 1 and 2 x 14 in. are made 
to fit ordinary toolposts. The cutter for the 








smaller size is | x 1 x 14 in., while that for the 
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larger size is x 1} x 2 inches. 
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Railroads Ordering Cars 
and Locomotives 


It has recently been reported that the 
Chicago & Eastern Illinois has placed 
order for six Pacific type locomotives 
with Lima Locomotives. Nashville, 
Chattanooga & St. Louis has ordered 
three mountain type from Baldwin. 
International Harvester is said to have 
ordered two switching locomotives from 
Baldwin. 

Illinois Central is receiving bids for 
500 to 1,000 gondola cars. Western 
Pacific has placed 2,000 refrigerator 
cars with American Car & Foundry. 
Northern Pacific has ordered 250 gen- 
eral service gondola cars from General 
American Car and 250 gondola cars 
from Standard Steel Car. Norfolk & 
Western has divided order fer 2,000 
hopper cars as follows: American Car 
and Foundry, 500; Standard Steel Car, 
500, and Pressed Steel Car, 1,000. 

lilinois Central has placed 20,000 
tons of rails with U. S. Steel and Ann 
Arbor has ordered 1,800 tons of rails 
from Midvale. 





Automobile Companies 
Form Big Merger 


Under the name of the Associated 
Motor Industries, Inc., an $80,000,000 
consolidation of automobile, truck and 
automotive part manufacturing com- 
panies was announced as having been 
effected in Dayton, Ohio, last week, 
with Will I. Ohmer of that city as 
chairman of the board. 

The merger includes seven automo- 
bile and truck factories, in addition to 
motor, body, gear, ignition and other 
parts makers. It is said that a num- 
ber of other manufacturers of cars 
are being considered in the consolida- 
tion and announcements of these are 
expected shortly. 

Besides the manufacturing plants in- 
volved, five assembling plants will be 
operated, located at Indianapolis, Bos- 
ton, Louisville, Oakland, Cal., and St. 
Louis, Mo. 

All the plants in the merger are 
owned outright by the consolidation, 
the titles being turned over in fee sim- 
ple to the corporation. Including the 
assembly units, fourteen plants are in- 
volved. The manufacturing plants are: 

National Motor Car and Vehicle Cor- 
poration, Indianapolis; Covert Gear 
Co., Lockport, N. Y., transmission and 
clutch makers; Recording and Comput- 
ing Machines Co., Dayton, Ohio, ig- 
nition, magneto, starter, battery and 
generator manufacturers; Jackson Mo- 
tors Corporation, Jackson, Mich.; Ken- 
tucky Wagon Manufacturing Co., 
Louisville, Ky.; Saginaw Sheet Metal 
Works, Saginaw, Mich.; Traffic Motor 
Truck Corporation, St. Louis, Mo.; 
Murray-Tregurtha Corporation, Boston, 
Mass., manufacturers of gasoline en- 
gines, and H. F. Holbrook Co., New 
York, manufacturers of automobile 
bodies, 

The officers of the corporation, be- 
sides Mr. Ohmer, chairman of the 


board, include: Louis Ruthenburg, Day- 
ton, president; A. A. Gloetzner, Lock- 
port, N. Y.; Robert V. Board, Louis- 
ville, Ky.; T.C. Brandle, St. Louis, Mo., 
and George M. Dickson, Indianapolis, 
vice-presidents. 





Marconi Receives John 
Fritz Medal 


Multiplying the honors bestowed by 
governments, universities and learned 
societies here and abroad, the John 
Fritz gold medal, awarded annually 
for achievement in applied science, was 
formally conferred upon Senator Gugli- 
elmo Marconi on July 6, at a public 
ceremony in the Engineering Societies 
Building, New York City. Prof. Com- 
fort A. Adams, of Harvard University, 
chairman, and Charles F. Rand, of New 
York, secretary, of the John Fritz 
Medal Board, directed the arrange- 
ments for the meeting. Previous to the 
presentation ceremonies, the board 
gave a dinner in honor of Senator 
Marconi at the Engineers Club. 

Prof. Adams presided and read mes- 
sages from medallists, distinguished 
engineers and public men of America 
and Europe. The speakers, all of 
whom eulogizing Marconi, dwelt upon 
different aspects of his life work and 
its meaning to society. Among the 
speakers were James R. Sheffield, 
prominent New York lawyer and for 
many years counsel to Marconi; 
Michael I. Pupin, professor of electro 
mechanics at Columbia University and 
famous for his inventions in the wire- 
less art; and Elihu Thomson, John 
Fritz medallist, who presented the 
medal to Marconi. 

Senator Marconi, responding to the 
address of presentation, voiced the hope 
that he had been instrumental in ad- 
vancing concord among the peoples of 
the earth. He said: 

“T have long realized that in 
America, more than anywhere else, the 
most cordial and generous encourage- 
ment is given to any honest endeavor 
to apply science to useful and practi- 
cal purposes. 

“It is a great honor for me to be ad- 
mitted, through your award, to the 
ranks of the eminent men upon whom 
the John Fritz medal has been be- 
stowed.” 

Many distinguished engineers at- 
tended the dinner. Invited guests 
oresent were: Senator Marconi, Comm. 

rancesco Quattrone, Italian Minister 
Plenipotentiary and Commissioner 
General; Dr. Paolo Rossi, Italian Vice- 
Consul, New York; James R. Sheffield, 
counsellor at law; Dr. Edward J. 
Nally, president, Radio Corporation of 
America; David Sarnoff, general man- 
ager, Radio Corporation of America; 
John W. Lieb, past president, American 
Institute of Electrical Engineers; 
Major-General George O. Squier, chief 
signal officer, U. S. Army; Alfred W. 
Kiddle, president, Engineers’ Club, 
New York; Edward D. Adams, vice- 
chairman, The Engineering Foundation; 
and J. Vipond Davies, president, United 
Engineering Society. 


Commercial Credit Letters 
Standardized 


Commercial letters of credit, revoca- 
ble or irrevocable, confirmed or uncon- 
firmed—what are they? Many readers 
of this paper have heard these ex. 
pressions with greater or less fre- 
quency in the past two or three years. 
Export departments in nearly all cases 
have had actual experience with such 
documents. Shippers of goods abroad 
in a manner, more or less vague, have 
learned that these forms contain pro- 
visions relating to bills of lading, in- 
surance and other shipping technique. 

That there has been much confusion 
and, in some cases, disagreeable litiga- 
tion arising out of the lack of knowl- 
edge of these documents, no one of ex- 
perience will deny. 

Following the suggestion of the Na- 
tional Foreign Trade Council in 1920 
the New York Bankers Commercial 
Credit Conference began the work of 
standardizing these forms. The work 
has now been brought to completion 
by the American Acceptance Council, 
with the result that standard forms 
are now available. These forms, bound 
in a small pamphlet, may be secured 
from the American Acceptance Council, 
120 Broadway, New York City, for the 
price of 20 cents per copy. Individ- 
ual forms for use in commercial tran- 
sactions are also available and it is 
hoped to have them in general use by 
the middle of July. 

All persons in any way connected 
with the financing of overseas ship- 
ments will do well to secure a copy of 
the pamphlet in order to familiarize 
themselves with the latest practice in 
connection with commercial credit let- 
ters. The provisions dealing with bills 
of lading, insurance papers, partial 
shipment, export quotations, and 
“prompt shipment” are printed on the 
backs of the forms and should be 
studied carefully by the personnel of 
all shipping departments. 

Upon the care, skill and accuracy 
with which all financial arrangements 
connected with an export shipment are 
consummated, depends to a great ex- 
tent, the success with which markets 
for American products abroad are 
secured and maintained. No American 
manufacturer can afford to neglect this 
part of his business education. 


Screw Thread Reports 


Reports were submitted to the Na- 
tional Screw Thread Commission, at its 
meeting on July 7, by the sub-commit- 
tees dealing with threads on electric 
fixtures and fittings, with the standard- 
ization and unification of screw threads, 
and with bolt heads, nuts and wrenches. 
Pending certain detailed additions and 
changes, the reports will not be made 
public but it is expected that they will 
be ready for inspection within a short 
time. he sub-committees expect to 
hold their next meeting the second week 
in August. The next meeting of the 
commission probably will be held 
New York in September. 
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“The Improvement Continues” is the 
heading under which a nation wide re- 
port on business was printed in a New 
York paper last week. 

There is no reason to doubt its truth 
and no need to emphasize it. Most 
people agree with it. The threatened 
railroad strike is a fizzle and it is prob- 
able that under the spur of the Presi- 
dent’s warning the coal strike will soon 
be settled. The settlement will not be 
ideal, for the unco-ordinated condition 
of the industry will not be remedied, 
but the country will at least be sup- 
plied with coal though the price may 
be ‘high. 

But with the apprehension of a rail- 
road tie up and a coal famine gone 
there is really nothing left seriously to 
obstruct a general revival of trade and 
the indications are that it has com- 
menced and will continue until bank 
reserves commence to fall and the sup- 
ply of bank credit is curtailed. Of this 
there is no probability in the near fu- 
ture, although the influx of gold ap- 
pears to have ceased and the reserve 
ratio of the Federal Reserve System 
dropped slightly during the week. It 
now stands at 76.8 per cent as against 
77.5 a week ago and 79.1 a fortnight 
since. Some reduction is, however, 
seasonal, as the harvest progresses, and 
these figures are without important sig- 
nificance. 

CRISIS IN GERMANY 


Our domestic conditions are, in fact, 
so satisfactory that it seems somewhat 
gratuitous to go abroad looking for 
trouble. But when business men were 
in the depths here a year or more ago 
I did not hesitate to point out the cer- 
tainty of a recovery and I feel that I 
should now be neglectful of my duty if 
I failed to call attention to conditions 
abroad. 

The German bank statement as of 
June 30 reports an increase since June 
23 of 11 billions in the number of paper 


marks outstanding. The total is now 
over 169 billions. The price of the 
mark in New York fell to 198 cents 


per 100 last Friday. This is the low- 
est figure yet touched. On the same 
day francs sold at 8 cents and lire at 
under 4.45. 

The decline which was started by 
Rathenau’s assassination and has con- 
tinued since is due fundamentally to 
the fear of a political revolution in 
Germany that will make it impossible 
for France to collect the reparations 
she claims and so wreck the house of 
paper money that has until now enabled 
the various European governments to 
partially conceal their bankruptcy. 

But we must not deceive ourselves. 
With the mark worth less than 1 per 
cent of its face value in gold it is 
practically valueless. The Germans 
will shortly refuse to accept it for 
their labor or their goods. Economic 
paralysis will follow. It will probably 
affect all Europe and the result will 
be a curtailment in purchasing power 


that will leave us without a market 
for a considerable portion of the sur- 
plus production that we formerly sold 
abroad. 

This won’t all happen in a moment. 
It may be averted if France should 
waive her insistence upon conditions 
that make a loan to Germany impos- 
sible, but unless the impasse that has 
been created is soon opened up there 
will be serious trouble across the At- 
lantic and we can hardly hope to es- 
cape its reflex here. Developments 
over seas should therefore be closely 
watched; nor should we neglect to keep 
an eye upon our political situation at 
home. 

The indications are that next Novem- 
ber will provide the radicals with the 
greatest opportunity they ever have 
had in the United States. The peo- 
ple are in a mood to say “A plague 
on both your houses” to the Democrats 
as well as to the Republicans and it 
may be that the apostles of some 
strange political faiths will be elected 
to high office. After the Civil War 
the Greenback party was sufficiently 
strong to induce no less a personage 
than the greatest philanthropist of his 
time, Peter Cooper, to accept its nom- 
ination for the Presidency, and it is 
quite possible that in the coming cam- 
paign there will be some similar ex- 
hibitions of political eccentricity that 
will for a time make capital cautious 
and induce a reaction. But these are 
about the only unfavorable features 
that are to be discerned. They are 
as yet visible only to the far sighted 
and should be heeded only by the 
super-cautious. 

Of course there are and always will 
be minor troubles for the neurotic to 
worry about. A regiment in the Bra- 
zilian army has mutinied and coffee has 
declined slightly in consequence. The 
result of the Mexican election is not 
known but the Obregon government has 
accused an American named Beilaski of 
a new crime called “self abduction” 
and ordered his arrest if he is found 
in Mexico. There are some who re- 
gard the situation thus created as se- 
rious, though to most it seems comic. 


STAPLES IN DEMAND 


Sugar is up again on an extraordi- 
nary demand from all over the wor'd 
that argues still higher prices. Wool is 
rather easier as the tariff tangle be- 
comes more confusing and some Re- 
publican newspapers advise that their 
party should give up trying to pass 
any tariff bill at all this session. 

The demand for small lots of dry 
goods is continuous but the ups and 
downs of the cotton market make buy- 
ers cautious about buying in quantity. 
Cotton futures have lost part of the 
advance which followed the Govern- 
ment report. The boll weevil re- 
mains the main support of the market. 
The steel industry was temporarily 
quieter over the holidays but great 
activity is expected when the coal 


strike is settled. The building boom 
continues to grow. 

Automobiles are still selling about as 
fast as they can be turned out and the 
market is said to be bare of used cars. 
They are like used pins. No one seems 
to know what becomes of them. There 
is a wonderful demand for tires but 
the crude rubber market is no higher. 
My correspondents in the West say that 
the low price of wheat is the only 
thing the farmer now complains of. 

The security markets are firm again. 
Under the lead of the Liberty issues, 
which are all above par, bonds are 
firm and railroad stocks are sharply 
higher on the expectation of greatly 
increased traffic and earnings this 
autumn. A Stock Exchange boom led 
by the railway stocks is quite pos- 
sible and if it comes the psychological 
effect will not be limited to the se- 
curity markets. The transportation in- 
dustry is America’s greatest business 
and when it is profitable our national 
prosperity is almost certain. 


Keith Company Will Rebuild 


New Haven Cars 


The Keith Car and Manufacturing 
Co., Sagamore, Mass., it is reported, 
has secured a contract from the New 
York, New Haven and Hartford Rail- 
road for the rebuilding of 6,000 bad- 
order freight cars. 

This will help to provide equipment 
to meet the requirements of traffic. At 
various times in past years when bad- 
order cars have increased beyond nor- 
mal the excess have been sent to the 
Sagamore plant. 

There are a large number of addi- 
tional cars awaiting repairs, so that 
this arrangement will not affect the 
running of the company’s shops on a 
normal basis and the giving of con- 
tinuous employment to those now in or 
who may be taken into the employ of 
the company. It is the programme of 
the company to give preference to its 
own shops for this work. 

——— 


Southern Iron Market 
Gains Strength 


The pig iron market in the Alabama 
district is holding strong at good 
prices, with the tendency steadily up- 
ward. The present market is $19 to 
$20, and it is generally believed among 
the makers that $18 base is a thing of 
the past. Additional furnaces are 
starting up each week over the state. 
Active stacks at present number 
twenty-one, of which thirteen are 
making foundry iron and eight are pro- 
ducing basic. Lower freight rates 
new in effect are expected to help the 
industry materially as the high rates 
prevailing up to the present have proved 
to be the principal retarding factor to 
the more rapid improvement in iron 
making. 
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based on New York quotations. 


show an increase as compared with 
the month previous, amounting to 
3.2 per cent, despite the coal, railroad 
and textile strikes. Vehicle manufactur- 
ing leads with an increase in 


Fy; show an incre figures for June 
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1922 
York weekly quotations on electrolytic cop- 


per and zine as reported by Engineering and Mining Journal, 


an improvement in industrial activities. 

Railroad earnings increased for the 
month of May, 201 railroads in Class 1 
showing a net income of $61,980,600 as 
compared with $50,271,865 for April. 


ing satisfactory sales of stocks on 
hand. Sales of the metal during June 
are reported to have totaled 140,000,000 
pounds and estimates indicate that not 
more than 200,000,000 pounds of re- 

fined copper remain. Flec- 
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last year. Exports totaled 

$301,988,000 as compared with $310,- 
958,000 in the month previous ana 
$322,446,000 in May 1921. The chief 
import item showing an important in- 
crease is that classed as crude manu- 
facturing materials in which there is 
an increase of $23,000,000. Semi- 
manufactured articles and _ articles 
ready for consumption show important 
gains as does also the item of crude 
foodstuffs and these gains cannot be 
construed otherwise than as indicating 


Monthly percentage of active cotton, 


spindles to the total in place as reported by the Bureau of 


Foreign and Domestic Commerce. 











The May earnings represent an annual 
return of 4.36 per cent; April earnings, 
3.93 per cent. The earnings for May 
of last year were $36,943,248. The 
Southern district is reported as having 
made the best showing for the month 
with a net of $11,304,700 representing 
an annual return of 6.63 per cent, for 
the month. 

The Copper Export Association dur- 
ing the past week announced the re- 
tirement of $9,000,000 bonds, indicat- 


Average price of 
Motors, Hupp, Int, 


woolen and worsted 


ception declining &c. to $4.44. 
Car loadings for the week ending 
June 24th as reported by the American 
Railway Association show an increase 
of 17,084 cars as compared with the 
week previous. As compared with the 
same week of 1920, there is a decrease 
of 33,647 cars. Loadings of coal show 
an increase of 4,824 cars the figures 
for the cars loaded standing at 96,960. 
In contrast to 1920 the coal traffic for 
the week of June 24 showed a decrease 
of 98,539 cars. 


ten automotive stocks: Chandler, General 
Motors, Pierce, Stewart, Stromberg, Stude- 


baker, White, Willys 
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German Foreign Competition Declining 


Factors Which Make German Tools and Machinery More Expensive—Will Only Quote on a 
Sliding Scale System—British Labor Costs Four Times Those of Germany 


We have so often been told that Ger- 
many’s power to compete on the for- 
eign markets is waning, and the story 
has so often been found to be pre- 
mature that most business people have 
become rather sceptical as to its truth. 
But recently events have occurred that 
entitle it to consideration. We know, 
for instance, that Germany has found 
greater difficulties this year in her pur- 
chase abroad of materials than she 
found in 1921. The latest trade sta- 
tistics show a considerable excess in 
the value of exports, while her pur- 
chases of iron ore, copper and many 
other metals have declined. The trou- 
bles of the German engineering firms 
have been increasing, due to the rise 
in wages, cost of fuel, raw materials 
and transport. 


GERMAN COSTS INCREASING 


We know too that although there is 
little if any unemployment in the coun- 
try, yet her factories have not always 
of late been working to their fullest 
capacity. At both the Leipzig and 
Frankfort Fairs it was noticed that 
prices of certain classes of goods ap- 
proximated to the world’s level, while 
several firms would not quote fixed 
prices at all nor book orders too far 
ahead. We know that after omgens 
contracts they have been unable to 
execute them at the prices quoted. And 
now we are told that in spite of further 
depreciation in the value of the mark 
German export prices are approaching, 
and in some instances, have attained 
the world’s level. 

Another point worth remembering in 
this connection is that as Germany’s 
cost of production tends to rise so 
British and probably American costs 
show a decrease. For instance those 
countries which were recently selling 
us pig iron and various other metals 
are now buying similar products from 
us; while the reductions which are tak- 
ing place in wages in British engineer- 
ing trades will have the further effect 
of equalizing conditions between the 
two countries. 

Although Germany is now less favor- 
ably placed as regards her supply of 
raw materials for her engineering 
trades, yet her position in the latter 
industry has not been seriously affected. 
As regards production costs in the 
engineering and electrical trades, while 
there is every indication of a general 
increase, the courses of exchange will 
be the determining factor in respect 
to margin between home and export 
prices. Since the armistice German 
firms have catered more especially for 
the foreign trade because of the much 
greater profit accruing. But a change 
is now coming about. Export orders 
are beginning to fall off, foreign com- 
petition checking the upward trend of 
prices. In the engineering trade orders 
can now be placed with a shorter time 
for delivery. The difference between 
prices in the home and foreign markets 
is steadily lessening, and it may be 
expected that this difference will grow 
Not only are there signs of a 


less. 
general drop in prices abroad, but 
wages, raw materials and transport 


charges in Germany all tend to rise 


By a BRITISH CORRESPONDENT 


very considerably. This not only re- 
duces the margin but also makes it 


very difficult for German firms to enter 
into long-dated contracts on fixed 
prices. 


At present German exporting houses 
in the engineering trade quote on short 
delivery contracts a fixed price sub- 
ject to surcharges corresponding to 
increases in costs of production from 
date of order. Long period contracts 
cannot be quoted at fixed rates as the 
risks consequent upon rising prices for 
labor and raw materials cannot even 
be approximately ascertained. Many 
German engineering firms will now 
quote only on a sliding scale. Manu- 
facturers of electrical heating and cook- 
ing appliances have increased prices 
by 50 per cent, and the general elec- 
trical industry by 15 per cent. Prices 
of white castings have been increased 
50 per cent, while the Iron-foundries 
Association has raised prices by 33 per 
cent. 

It is significant that German makers 
of railroad rolling stock are finding it 
difficult to secure orders. A short time 
ago the Siamese Government called 
for tenders for trucks, the result being 
that the lowest quotations were from 
Belgian firms, most of the English, 
French, German and American firms 
quoting at about the same level, the 
highest price of all being made by a 
German house. 

It is reported that many of the Ger- 
man engineering firms are spending the 
large cash reserves they have accumu- 
lated in renewing their plant and in 
bringing their works fully up to date. 
They think that the best way to safe- 
guard themselves against loss by de- 
preciation of the mark is to invest their 
capital in shop equipment and raw 
materials. At the end of the war most 
of the big munitions factories were 
dismantled, a great number of machine 
tools being thrown on the market. It 
was very naturally expected by makers 
that this would depress the market for 
such products; but quite the reverse 
was the case. The trade continued to 
be as active as before, as engineering 
firms preferred to pay a higher price 
to obtain a new machine with up-to- 
date equipment than save a little money 
by purchasing a second-hand article. 


MAKERS QUOTING SLIDING PRICES 


It is stated that the change from 
fixed to sliding prices has encouraged 
some makers of machine too!s to revert 
again to serial production, and this in 
turn has led.to sales at fixed prices 
from stock. It is said also that there 
is a tendency to confine production, 
especially of small and medium ma- 
chines, solely to standardized types. 
Buyers contend that makers should de- 
vote a part of their shops to small 
alterations to standard machines in 
order to meet the special requirements 
of customers. 

German manufacturers when quoting 
sliding prices protect themselves against 
loss by a clause something to the fol- 
lowing effect. “The price under our 
present tender to vary according to the 
directions issued monthly by the Asso- 
ciation of German Machine Tool Manu- 


facturers.” The following are examples 
of increases authorized by the Associa- 
tion. In December, 1921, 34 per cent; 
January, 1922, 6 per cent; February, 
14 per cent; March 16.5 per cent; April, 
22 per cent; amounting in all to an 
increase of some 130 per cent since 
1921. The defect in this arrangement 
from the buyer’s point of view is that 
he is powerless in the matter. It is 
stated that negotiations are proceeding 
with a view to raising the inland sell- 
ing prices in consequence of the recent 
rises in cost of production, but it is 
understood that this arrangement will 
not apply to the foreign trade for 
obvious competitive reasons. This is 
further evidence that German export 
prices in this respect are nearing world 
prices. 
LABOR RATES COMPARED 


Now that tranquility has been re- 
stored in the British engineering trade, 
manufacturers are hoping to be able 
to compete on more even terms with 
German firms. But we have a very 
mf way to go before we can accom- 
plish this in consequence of the huge 
difference in the cost of German and 
British labor as it is today. The follow- 
ing are the rates of wages for the 
chief European countries per hour re- 
duced to a common denominator in 
Swiss currency: 


et Seis 51 francs 
Germany ......... .54 francs 
RN GEMS odin ye Cas .59 francs 
Belgium .......... 1.10 francs 
66 ooh & ot 1.12 francs 
Switzerland ....... 1.75 franes 
SE 6 nteeaaes 2.10 francs 


This shows that the labor cost of 
production in England is four times 
greater than it is in Germany. In con- 
sequence of the ca’canny policy of re- 
stricting output, the production for 
each unit of wages is far less with 
us than one-fourth of that of the com- 
peting Belgian or French. How can 
British labor expect to compete and 
still receive four times the wages of 
Germany and Austria, and twice as 
much as French and Belgium and work 
for shorter hours? I may mention in 
passing that our shortened working 
week is estimated to cost us 200 mil- 
lion pounds a year, of which of course 
the engineering trade contributes its 
full quota of loss. If the shorter work- 
ing week is to stay then we must 
reduce the cost of British products by 
that sum annually. 

Although we have got rid of German 
and Belgian competition in pig iron and 
steel, continental shipbuilders and re- 
pairers are still able to offer lowe: 
prices and better deliveries than thos« 
in this country, due largely to the 
better and more regular work done by 
the operatives and particularly the lack 
of restrictions on overtime and night 
shift operations. These are just the 
points over which the recent great 
strike in the English engineering trade 
has raged, on the vital question as t: 
whether the-men or the masters wer< 
to control preduction in the workshops. 
The masters won because at heart the 
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men did not want the responsibility 
of control put. on their shoulders and 
the vicious system of double shop stew- 
urds has received a fatal blow. Ever 
since the war employers in this indus- 
try have been under the harrow of. a 
militant trade unionism, or in plain 
English an irontyranny. They revolted, 
and fortunately. for the furture of 
British engineering, they have won. 
So severe has competition been that 
lately a British firm tendered at a 
price which would have left it no profits 
and only half its establishment charges. 
This was done really to keep the staff 
together, but it was found afterward 
that a Dutch firm had sent in a tender 
lower by 25 per cent! 


Goop AVERAGE FOR ALL 


Yet in spite of all these adverse cir- 
cumstances the main body of our engi- 
neering firms have held their own very 
well during the last two years of trial. 
Taking the balance sheets of 14 rep- 
resentative firms manufacturing ma- 
chinery for a wide range of different 
purposes we get the following results: 
In five instances out of the 14 selected, 
the profits for 1921 were actually 
higher than those of 1920, this fact 
being partly accounted for by the re- 
duced liability of taxation. The total 
companies had a paid up capital in 
1920 of 11 million pounds, and in 1921 
of slightly over 113 million pounds. The 
The average return as regards net 
profits on capital invested was there- 
fore 12 per cent in 1920 and &.2 per 
cent in 1921. 





Belgian. Market for 
Machine Tools 


A report from acting commercial 
attaché Samuel H. Cross, Brussels, has 
this to say about the machine tool 
market in Belgium: 

In spite of improved industrial con- 
ditions and the removal of the imme- 
diate threat of German competition, the 
market for American machine tools in 
Belgium is unfavorable by the presence 
of considerable stocks of American 
machinery, probably aggregating 15,- 
000,000 francs in value, which will no 
doubt require another year for liquida- 
tion, even at the sacrifice prices at 
which they are being sold off. 

Appreciation of American equipment, 
even at higher prices, is indicated, how- 
ever, by the fact that, at the recent 
commercial fair, one of the best-known 
Belgian manufacturers sold no lathes 
whatever, while several purchasers 
were found by _ representatives of 
American manufacturers. Some sales 
of universal millers, as well as sales of 
broaching and balancing machines 
ordered from the United States rather 
than being taken from local stocks, in- 
dicate also that American prices are 
reaching a point where they are in- 
teresting the native user, though Bel- 
gian dealers in machine tools, after 
taking considerable lusses, can not be 
expected to stock machinery again for 
some time to come. 

Two factors must be distinguished in 
regard to German competition with 
American tools. At the present time, 
in view of constantly increasing labor 
costs in Germany and the discrimina- 
tory tariff against German products, 
the German manufacturer can not pro- 
duce machine tools and deliver them in 
Belgium at prices very much below 


American quotations. On the other 
hand, German machinery dealers, who 
accumulated’ considerable machinery 
stocks before production costs in Ger- 
many had greatly risen, can still under- 
sell American tools so long as these 
stocks hold out. 

Except on light tools, such as small 
millers (some of which are direct copies 
of American. machines), it can hardly be 
said that Belgian manufacturers pres- 
ent “very serious competition with 
American tools on any basis except 
price.-. Recently, for instance, the local 
representatives of a well-known Amer- 
ican manufacturer secured an order for 
a 48-in. boring mill, at a price 6,000 
francs. above that quoted by the princi- 
pal Belgian. producer. Prices being 
practically. equal, it is probable that 
the. preference would be in favor of 
American tools, as their accuracy and 

roduction: capacity is well known. 
Without some.slight price modification, 
it is generally difficult, however, to 
compete with-the better products of a 
—e firm like the Progrés Indus- 
triel. ‘ 

MACHINERY OUTLOOK BRIGHT 


Some sales of Czecho-Slovak tools 
are also noted. The firm of Podhajsky 
in Prague, for example, turns out a 
bolt cutter. similar to a favorably 
known American machine, and is re- 
ported to have sold 250 in France dur- 
ing the past year. 

The outlook for machine tool sales 
in Belgium is,.on the whole, more hope- 
ful during the spring. Better results 
can probably be obtained in this market 


‘by quoting local representatives special 


prices and by supporting them to the 
extent of supplying moderate stocks on 
consignment, as the losses of the aver- 
age firm have been too great to permit 
any purchases for stock. Orders of 
machinery for restoration purposes 
have naturally been concluded. Some 
shop construction is reported, however, 
in the vicinity of Brussels, and a cer- 
tain amount of buying for replacements 
and development is being done by pro- 
ducers of light mechanics. It is likely, 
therefore, that moderate price conces- 
sions would somewhat extend sales of 
American shop equipment in this dis- 
trict. 

Efforts have recently been made to 
place agencies for small American 
electric-driven woodworking machinery 
in Belgium. In view of the cheapness 
of hand labor and the small size and 
means of most Belgian.-woodworking 
shops, it is believed that. the market 
for this equipment is very limited in 
scope, and would hardly compensate 
the outlay in publicity necessary to 
place these products before the average 
prospect. 





Increase Cost of Ships 


In passing the bill already passed by 
the House to scrap vessels under the 
naval limitation treaty, the Senate 
voted to increase the cost of- construc- 
tion of the battleships “Colorado” and 
“West Virginia” from $15,000,000 as 
originally provided to $17,000,000, as 
these vessels are to be retained in the 
Navy. The cost of scout cruisers, four 
to ten was also increased from $7;500,- 
000 to $8,250,000. These increases are 
due to changes in construction, increase 
in armament in the scout cruisers’ and 
improvements of machinery and appli- 
ances in all ships. 
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The Imperial Steel and Wire Co., Col- 
lingwood, Ont., at its annual meeting 
elected the following officers: president, 
Col. J. A. Currie; vice president, Don- 
ald McKay; manager, secretary, and 
treasurer, Geo. A. Royal. 


The Rose Machine and Spring Co., 
Canton, Ohio, through its president, 
D, H. Rose, announces the purchase 
of the-entire machinery and equipment 
of the Advance Dairy Machine Co. The 
enlarged company will move from its 
present location, in the near future, to 
the building now occupied by the Can- 
ton Holmes Co., 12th Street and Spring 
Ave., Canton. 


The Fayro Machine and Engineering 
Co., Johnstown, Pa., has taken over the 
boiler making business established a 
number of years ago by Reinhold Bet- 
terman. The company, at the present 
time, is erecting a plant in Sheridan 
but until it is completed the Better- 
man shop will be used with Mr. Bet- 
terman in charge as superintendent of 
the boiler and tank shop. The officers 
of the company are F. F.. Faunce, pres- 
ident; J. C. Ayres, vice-president and 
treasurer; and Hon. John M. Rose, 
secretary. 

The W. R. Martin Co., Louisville, 
Ky., it is announced, recently has 
doubled the capacity of its plant and 
will install equipment for a complete 
forge shop to be operated in connec- 
tion with their present machine shop. 


The Hoole Tool and Supply Co., 54 
Hackensack St., Newark, N. J., has filed 
a voluntary petition of bankruptcy in 
the Federal Court, in that city. 


The Hodes-Zine Manufacturing Co., 
Fremont, Ohio, has leased a building in 
Erie, Pa., it is reported, where a 
branch factory and warehouse will be 
opened for the manufacture of auto ac- 
cessories, 

The General Electric Co., during the 
past week, exercised their option on the 
Bridgeport factories of: the war-time 
Remington Arms Co., by the purchase 
of the properties at a price reported 
to be in excess of $3,500,000. The Gen- 
eral Electric Co. came to’ Bridgeport 
two years ago, occupying the Reming- 
ton plant, and held a five years’ option 
to purchase. The plant consists of 
thirteen five-story buildings about 80 
by 240 feet each, with a connecting 
corridor to each unit, making the 13 
units, in reality, one gigantic building. 
Other buildings in the purchase con- 
stitute a large foundry building, office 
building, several smaller structures, and 
a large power plant also. 


The Durant Motors Co., through its 
president, W. C. Durant, is reported to 
be in negotiation for the purchase of 
the plants of the Locomobile Company 
of America, Bridgeport, Conn., now in 
the hands of receivers, Col. Elmer H. 
Havens, president of the company, and 
Edmund S. Wolfe, both of Bridgeport. 
The report has been confirmed at the 
offices of the company, but no addi- 
tional details are available at this time. 

The Winchester. Company, Tl'ew 
Haven, Conn., and’ the Simmons Hard- 
ware Companies, Waldon, N. Y., it has 
been announced, have effected a com- 
bination. The combination will be op- 
erated under a common management 








84b 


and hereafter will be magnet jointly. 
The combined interests will be operated 
through a holding company to be known 
as the Winchester-Simmons Co., the 
stock of which is owned by the present 
individual interests. The Winchester 
Co. will be the manufacturing organ- 
ization and the associated Simmons 
Hardware Cos. will be the distributing 
body. The latter company has ware- 
houses in various sections of the coun- 
try, as has also the Winchester Co. 
The Winchester Co. has factories in 
New Haven; Springfield, Mass.; and 
Beaver Falls, Pa., while the Simmons 
Co. has plants in Waldon, N. Y., Phil- 
adelphia and St. Louis. 


The Alabama Concrete Pipe and 
Manufacturing Co., Birmingham, Ala., a 
company recently formed for the pro- 
duction of concrete drain and sewer 
pipe, began operations late last month 
in the plant formerly occupied by the 
Southern Bridge Co. The officers of 
the company are J. C. Griffin, presi- 
dent; W. C. Austin, secretary and 
treasurer, and L. M. Mahaffy, vice 
president. 

The Alabama By-Products Corpora- 
tion is increasing the capacity of its 
Birmingham plant by the erection of 
25 additional Koppers ovens. 

Wilson Welder and Metals Co., 132 
King St., New York City, announce 
the appointment, recently, of the King- 
Knight Co., Underwood Building, San 
Francisco, as their exclusive repre- 
sentatives in Central and Northern 
California. 

Horace T. Potts and Co., Phila- 
delphia, Pa., announce the commence- 
ment of construction work on new 
warehouses, office building, garage, 
machine shop, power house and watch- 
man’s residence. The new building 
will cover about 10 acres of ground and 
the total expenditure will be in excess 
of $500,000. 

The Phillips and Buttorff Manufac- 
turing Co., Nashville, Tenn., announces 
the manufacture of a new product at 
its foundry plant in the shape of a 
warm air furnace. H. M. Sawrie, of 
Nashville, is the engineer in charge of 
the new department. 

The Gulf States Steel Co., Gadsden, 
Ala., has placed in operation the 
twenty in. bar machine which has been 
idle since 1920. The thirteen in. mill 
at the same time went on a double 
turn, and it is also announced that the 
company will blow in its fourth open 
hearth steel furnace in the near future. 

The Atlantic Coast Line Railroad 
Co.’s shops at Montgomery, Ala., were 
destroyed by fire, June 29, with a loss 
estimated at about $200,000. Consid- 
erable valuable machinery was lost in 
the blaze. 

The Nashville Bridge Co., Nashville, 
has installed recently what is said to 
be the largest enamel sign in the south. 
The sign, constructed of porcelain 
enamel and sheet metal, is 152 feet long 
by six feet wide. Approximately 2,000 
pounds of sheet metal was used in its 
manufacture, and 25 gallons of enamel. 

The Manicha Storage Battery Loco- 
motive Co., St. Louis, Mo., has arranged 
for an increase in capital from $300,- 
000 to $400,000. 

The Reynolds Wire Co., Dixon, IIL, 
has arranged for a reduction in capital 
from $1,000,000 to $250,000. 

The Loshbaugh & Jordan Tool and 
Machine Co., Elkhart, Ind., has filed 
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notice of company dissolution under 
state laws. 

The Norwalk Iron Works Co., Nor- 
walk, Conn., has filed notice of increase 
in capital from $10,500,000 to $11,500,- 
000, for proposed expansion. 

The Howe Scales Co., for southern 
territory is being constructed at 9 to 
11 Stewart avenue, Atlanta. The build- 


ing will provide about 12,000 square 
feet of floor space and cost about 
$25,000. 


The Gill Mfg. Co., 8300 South Chi- 
cago Avenue, Chicago, Ill., has filed 
notice of increase in capital from 
$1,000,000 to $1,500,000. 

The Winchester Repeating Arms Co., 
is constructing in Oakland City, a su- 
burb of Atlanta, a two-story, fire-proof 
warehouse, containing approximately 
30,000 sq.ft. at a cost of approximately 
$60,000. It is to serve as a southern 
depository for the company’s products. 
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FREDERICK M. SPENCER, until re- 
cently, production superintendent of 
the Landers, Frary and Clark Co. plant 
at Meriden, Conn., has been appointed 
assistant superintendent of factory 
“H” of the International Silver Co., 
in that city. 


CLINTON E. Woops, Bridgeport, 
Conn., largest stockholder of the 
Woods Industrial Engineering Co., 


Bridgeport, Conn., which firm has been 
in the hands of a receiver, has bought 
up the company, having supplied suffi- 
cient funds to pay off all creditors in 
full. 

THOMAS FULLER, at present manager 
of the supply division of the Atlanta 
office, Westinghouse Electric and Manu- 
facturing Co. has been appointed 
manager of the power division also to 
fill the vacancy created by the resig- 
nation of Paul H. Smith. 


Otis HupsoNn has recently been ap- 
pointed production superintendent of 
the Meriden plant of the Landers, 
Frary and Clark Co., hardware and 
— manufacturers, New Britain, 
onn. 


C. F. Forp, for the past several years 
connected with the Chicago Pulley and 
Shafting Co., has recently joined the 
engineering sales force of W. A. Jones 
Foundry & Machine Co., Chicago, III. 
Mr. Ford will make his headquarters in 
Minneapolis, as manager of the com- 
pany’s branch in that city. 


G. A. Ray, of the Taylor and Fenn 
Co., Hartford, Conn., was elected to 
the board of managers of the Connecti- 
cut Foundrymen’s Association, at the 
recent annual meeting held at the 
Stratfield Hotel, Bridgeport, Conn. 


R. S. GILpART, formerly director for 
the American Malleable Castings Asso- 
ciation, has just been appointed adver- 
tising manager of the General Fire- 
proofing Co., Youngstown, Ohio. 


IrvinG A. Bernpt and Dwicut T. 
FARNHAM, formerly vice presidents and 
members of the firm of C. E. Knoeppel 
and Co., Inc., announce the establish- 
ment of consulting engineering offices 
in the Equitable Trust Building, 347 
Madison Ave., New York City. 


P. J. CoNNER, formerly traveling rep- 
resentative for the International Ma- 
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chin Tool Co., Indianapolis, Ind., is now 
engaged with the Haynes Stellite Co., 
with headquarters in New York City. 


CHARLES T. MAIN announces the 
opening of engineering offices in the 
Massachusetts Trust Building, 200 
Devonshire Street, Boston, Mass., where 
he will do consulting, designing and 
development work for industrial plants 
of all kinds. 


SAMUEL ARONSON, formerly a mem- 
ber of the editorial staff of the 
American Machinist and for the 
past five years president and secre- 
tary respectively of the Presto Phono 
Parts orporation and the Presto 
Machine Works, Brooklyn, N. Y., has 
also been elected vice-president and a 
director of the newly formed Products 
Distributing Corporation, New York 
City, recently organized for the pur- 
pose of selling and distributing the 
products of companies favorably 
passed upon, examined or managed by 
M. H. Avram and Company, manage- 
ment and industrial engineers. 


CHARLES B. KENDALL, for the past 
eighteen years connected with the Hart 
Manufacturing Co., Hartford, Conn., 
has recently been appointed gi neral 
purchasing agent of the company. 


PuiLtip Norton, formerly superin- 
tendent of the Turner Machine Co., 
Danbury, Conn., has joined the organi- 
zation of the Fellows Gear Shaper Co., 
Springfield, Vt. 

T. L. SCHRANTZ, formerly manager 
of the supply division of the Buffalo 
office, Westinghouse Electric and 
Manufacturing Co., has been appointed 
branch manager of the Syracuse office. 


CHARLEs W. Stroup, for a number of 
years manager of the Norwalk plant of 
the Crucible Steel Co. of America, has 
resigned to accept a similar position 
with the Indiana Rolling Mill Co., New 
Castle, Ind. 


PauL H. SMITH, manager of the 
power division of the Atlanta office, 
Westinghouse Electric and Manufac- 
turing Co., has resigned to accept a 
position with the Brooklyn Edison Co., 
Brooklyn, N. Y 


S. GLEN VINSON, secretary and 
general manager, Ideal Electric Manu- 
facturing Co., Mansfield, Ohio, is mak- 
ing a tour through Japan, China, India 
and the Philippines, studying business 
conditions. He is expected to return 
home about October 1. 


CARL G. SCHLUEDERBERG, assistant to 
the manager of the supply department, 
Westinghouse Electric and Manufac- 
turing Co., Pittsburgh, Pa., will here- 
after devote all his time to the foreign 
supply and merchandising business. 


R. D. SHrexps, for several years past 
Chief Engineer of the Ohio Machine 
Tool Co., Kenton, Ohio, has just been 
appointed Assistant General Manager 
of that company. 


Georce W. Roosa has been made act- 
ing manager of the supply division, 
Westinghouse Electric and Manufac- 
turing Co., Syracuse, N. Y. 


Roy GEpELL has recently been ap- 
pointed mechanical superintendent of 
the Meriden plant of the Landers, 
Frary and Clark Co., New Britain, 
Conn. 


CLARENCE E. BILTON, president and 
treasurer of the Bilton Machine Tool 
Co., Bridgeport, Conn., was re-elected 
vice-president of the Connecticut 








July 18, 1922 


Foundrymen’s Association, at the re- 
cent annual meeting held at the Hotel 
Stratfield, Bridgeport. 

STANLEY H. BULLARD has been re- 
elected president of the State Chamber 
of Commerce of Connecticut. 

Puiuie H. Sep, of Amherst, Mass., 
has recently been appointed assistant 
general manager of the Parks & Wool- 
son Machine Co., manufacturer of tex- 
tile machinery, Springfield, Vermont. 

F. G. HICKLING is now manager of 
the railway division of the Pittsburgh 
district office, Westinghouse Electric 
and Manufacturing Co. 

A. BuoL, for many years general su- 
perintendent of the New Britain Ma- 
chine Co., New Britain, Conn., re- 
cently has severed his connection and 
is preparing to open a tool and ma- 
chine shop on Arch Street, New Brit- 
ain, where he will build tools, jigs and 
fixtures as well as special and experi- 
mental machinery. The business will 
be conducted under Mr. Buol’s name 
and will be directly under his personal 
supervision. He expects to be ready 
about August 15. 

NORMAN STEWART is branch manager 
of the Minneapolis office, Westing- 
house Electric and Manufacturing Co. 

SAMUEL T. Freas of Henry Disston 
& Sons, Philadelphia, Pa., has been 
awarded the Edward Longstreth Medal 
by the Franklin Institute for his in- 
vention and thirty years’ work of de- 
velopment of the inserted tooth circu- 
lar metal cutting saw. 
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Sharing Profits with Employees. By James 
A. Bowie, M. A. Cloth; two hundred 
eighteen 6 x 9-in. pages. Published by 
Isaac Pitman & Sons, 2 West 45th St., 
New York, N. Y. Price, $4. 

This is a critical study of profit-sharing 
methods in the light of present conditions, 
The book is divided into four parts, dealing 
with profits, profit-sharing, co-partnership, 
and other methods of sharing profits. The 
question is viewed impartially from the 
standpoint of both employers and employees 
and the cases of both are very fairly stated. 

The author starts off with labor’s point of 
view and tells of the injustice of a system 
which permitted the profiteering of em- 
ployers during the war. Yet from the em- 
ployer’s side of the question, he recognizes 
the necessity for preserving the incentives 
to the employers to undertake the risks in- 
volved in investing their money in business 
enterprises. 

Of government control, the author holds 
the opinion that: “During the war control 
was certainly necessary, but the Govern- 
ment makes a great mistake if it thinks 
that it can continue to control industry, 
without the grave danger of suffocating it.” 
Of the employment question he suggests: 
“As industry fluctuates today the greatest 
safeguard against unemployment would be 
the co-relation of demand and wages.” 

While the author deals impartially with 
the subject of profits he says that before 
labor settles the matter, it must be edu- 
cated up to its part in profit-sharing. He 
sums up the case against labor very well: 
“The most abstract thinker in Britain to- 
day is the working man. He condemns on 
scanty evidence, thinks without knowledge, 
readily subscribes to the most visionary 
schemes of reconstruction, abstracts facts 
from their context and draws erroneous de- 
ductions, believes in the necessity of 
destruction and revolution without any clear 
idea of the structure he proposes to destroy 
or of the substitute he hopes to provide. 
The working man must be taught to think 
concretely on economic matters.” Further 
on, he says: “But the workers must climb 
into their new status, not usurp it. And 
to this end social and economic education 
should be advanced among the rank and 
fille .. and in ownership through co- 
partnership and _ capital-sharing, finally 
graduating as complete partners in indus- 
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try.” He goes on to say: “If labor is to 
be given the fullest incentive to produce, it 
must be allowed some of that freedom 
which is claimed as the crowning merit of 
private enterprise.” 

Part II begins with a general considera- 
tion of profit-sharing and shows the diverse 
aims of the profit-sharing schemes so far 
undertaken. The present day tendency is 
to invite the co-operation of employees in 
formulating the scheme, and normally, the 
method adopted divides among employees 
one-half of the extra profits over the re- 
serve limit. The dissatisfaction felt with the 
profit-sharing schemes so far has been due 
to the fact that most of them consisted in 
cash profit-sharing and do not refer to co- 
partnership. The shares failed to exert an 


appreciable influence on the conduct of 
the worker. 

Part III takes up co-partnership. The 
author says of this scheme: 

“If the mere wage-earning attitude to 
production can be supplemented by the 
shareholding attitude, at once a pernicious 


distinction will be removed and a new bond 
of industrial good will created. - Cen 
partnery . seeks to reinforce the wage- 
earning interest by the shareholding inter- 
on, 


After giving some examples of the 
schemes in use in England, the author tells 
of labor’s antagonistic attitude toward co- 
partnery which it claims upholds the capi- 
tal system and destroys the solidity of labor. 
In the chapter on the conditions of the suc- 
cess of co-partnery, the author states: 


implies a sharing in the 


“Real co-partnery 
business, but 


good and bad fortunes of the 
certain risks the workman should not be 
asked to bear. . . The worker's control 
should be exercised through the ordinary 
voting rights of shareholders and secondly 
through a co-partnership committee.” 

In the last part dealing with other meth- 
ods of sharing profits, the author gives as 
his opinion of a bonus on collective output: 
“Whatever effect such a bonus may have 
on efficiency it certainly fails to effect im- 
provement in the worker's status.” 

The author states that sliding scales may 
result possibly in uniting employer and 
employee against the consumer. At present, 
he says, the only control a worker has in- 
volves the anti-social attitude of restricted 
production. He advocates co-partnership in 
order that: “Employees may be given a 
share in capital or be helped to acquire it.” 

Of trade unionism, the author holds this 
opinion: “One of the great obstacles in the 
way of progress will certainly be the vested 
interests enthroned in trade unionism.” 

In conclusion the author predicts: “The 


workers will become capital-owning co- 
partners with possibilities of becoming 
through their abilities, democratically 
recognized, co-managers and co-directors 


of industry.” 
Annual Report of the Smithsonian Institu- 


tion, 1920. Washington, D. C. Six 
hundred ninety 6 x 9-in. pages, cloth 
board covers, illustrated. 

This book describes the activities and 


institution for the year 
ending June 30, 1920. Its contents include 
chapters on the establishment of the in- 
stitution, researches and explorations, Na- 
tional Museum, International catalog of 
scientific literature, and many scientific 
papers. There is an appendix containing 
eight reports on such subjects as 
“Bureau of American Ethnology,” 
tional Zoological Park,” etc. 

The general appendix comprises a selec- 
tion of miscellaneous memoirs of interest 
to collaborators and correspondents of the 
institution, teachers, and others engaged in 
the promotion of knowledge. 


conditions of the 
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plate presses for molding bakelite, conden 
site and other compositions. The bulletins 
have been prepared especially tc meet the 
demands of radio manufacturers for presses 
of this character, 


Vises. The Charles Parker Co., Meriden, 
Conn. Catalog No. 57, just issued, con- 
taining descriptive cuts of the complete 


line of vises manufactured by this com- 
pany. Data on sizes, weights and construc- 
tion details is also given in the catalog. 

Forming Tool Holders. Willard Tool Co., 
Inc., Stratford, Conn. A circular describ 
ing the Willard forming tool holder for us« 
in lathe, shaper, planer and screw machin: 
work. 


Air Compressors. The Norwalk Iron 
Works Co., South Norwalk, Conn, Bulletin 
No. 8 containing data, specifications and 


descriptive cuts relative to the various sizes 
of horizontal, single-stage air compressors 
made by this company. 

Time and Motion Study Watches. Stein 
and Ellbogen Co., 31 North State Street, 
Chicago, lll. A booklet containing descrip- 
tions of the various styles of special 
watches produced by this company for time 
and motion study purposes, 

Lighting Systems. Sampson 
tem, Inc., Lynn, Mass, A 
catalog containing numerous instructive 
cuts and descriptions, illustrative of the 
Sampson lighting equipment and method of 
application in machine shops on individual 
machines. The system is designed to fur- 
nish a light for the machine operator, placed 
to illuminate the work in the machine, with- 
out being in his way. 


Axcess Sys- 
twenty-page 
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Precision Gage Blocks, Bureau of 
Standards Scientific Paper No. 436, entitled 
“Interference Methods for Standardizing 
and Testing Precision Gage Blocks,” by 

S. Peters and H. S. Boyd, associat 
physicists of the bureau. For sale by 
Superintendent of Documents, Washington, 
D.C. Price 10 cents, 

Metallographic Etching Reagents. Bu- 
reau of Standards scientific paper No. 435, 
entitled ‘“‘Metallographic Etching Reagents 
for Copper Alloys, Nickel and the Alpha 
Alloys of Nickel,” by Henry S. Rawdon, 
physicist, and Marjorie S. Lorentz, assist- 
ant physicist of the bureau. For sale by 
Superintendent of Documents, Washington, 
D. C. Price 15 cents, 

Properties of Steel, Pureau of Standards 
scientific paper, entitled “Thermal Expan- 
sion of a Few Steels,” by Wilmer Souder, 
physicist, and Peter Hidnert, associate 
physicist of the bureau. For sale by Super- 
intendent of Documents, Washington, D. C. 
Price 5 cents. 


Rust Prevention. American Chemical 
Paint Co., New York City. Bulletin No. 11 
describing a method of preventing rust, 


especially on soldered work which is to be 
painted. 

Eliminating Waste in Blasting. A fifty 
page booklet written by N. S. Greensfelder 
and published by the Hercules Powder Co. 
The booklet is abundantly illustrated and 
contains numerous instructive diagrams 
The best practice in planning the work 
drilling, kinds of explosives and methods of 


firing is clearly set forth. The booklet is 
printed for free distribution and may be 
obtained from any office of the Hercules 


Powder Co, 
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Pneumatic Measuring Instruments. Trost 
Brothers, 26 Little Park St., Coventry, Eng- 
land. A circular describing the rotameter, 
an instrument for measuring the air con- 
sumption of pneumatic tools. 

Scientific Instruments, Davis Instru- 
ment Manufacturing Co., Inc., Baltimore, 
Md. A circular describing various styles 
of anemometers and other mining scientific 
instruments made by this company. 

Expansion Reamers. Samuel Hocking & 
Son, Lancaster, Pa. A circular descriptive 
of and setting forth the various sizes of 
the double relief steady-ring expansion 
reamers manufactured by this company. 

Hot and Cold Plate Presses. Hydraulic 
Press Manufacturing Co., Mt. Gilead, Ohio. 
Two bulletins on hydraulic hot and cold 








Association of Iron and Steel Electrical 


Engineers, Annual convention, Sept. 11 to 
15 at the new auditorium, Cleveland, Ohio. 
Secretary, John F. Kelly, Empire Building, 


Pittsburgh, Pa. 

American Society for Steel Treating. Ex- 
position and convention at the General 
Motors Co. building, Detroit, Oct. 2 to 7. 
W. H. Eisenman, 4,600 Prospect Ave., 
Cleveland, is secretary. 

American Manufacturers Export Associa- 
tion annual convention, New York City, 
Oct. 25 and 26. Secretary, M. B. Dean, 160 
Broadway, New York City 

National Founders Association, 
and 23. Secretary, J. M. Taylor, 
La Salle St., Chicago, Ill. 


Nov. 22 
29 South 
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RISE AND FALL OF MARKET 


Advances—Quotations of $1.60 per 100 lb., Pittsburgh, 


on steel shapes, plates and bars disappearing from market. 
Considerable business being done at $1.70@$1.80. Steel 
sheets show slightly higher range of quotations, at mill. 
Tin up ic. per lb., New York warehouses; copper market 
firmer, slight improvement in sales; zinc also firmer, owing 
to strength of sheet and pipe market. Babbitt metal, best 
grade, up ic. per lb., New York. Linseed oil advance con- 
tinues; paint trade active. New York quotes raw oil at 93c. 
as against 90c. per gal., 5 bbl. lots. 

Declines—Chinese antimony down 4c. per lb., New York 
lead market quiet. Dealers’ purchasing prices 
per lb. 


warehouses; 
of old copper down 4ic.@ic. 





IRON AND STEEL 


PIG IRON — Per gross ton — Quotations compiled by The 
Matthew Addy Co.: 
CINCINNATI 

No. 2 Southern $25. 0 

Northern Basic cabal racked angketha aes 26.52 

Southern Ohio No. 2 rh ie, SE = ORE 26.02 
NEW YOR K—Tidewater Delivery 

Southern No. 2 (silicon 2.25@2.75)............... 31.16 
BIRMINGHAM 

No. 2 Foundry 20.50 
PHILADELPHIA 

Eastern Pa., No. 2x (silicon 2.25@2.75)............ 27.82 

UI, Bins enka be eu dees wbubeets re eee oe 29 24 

SSP a Sey Oe ere 6 er ey ere ee ee 25 50 

BON POR oc cccccccvescdccceasenensecccseesesecs 25.50 
CHICAGO 

No. 2 Foundry local ee ey PT. eee 24.00 

No. 2 Foundry, Southern (silicon 2.25@2.75) 27.17 
P ITTSBU RGH, enerney meals charge from V ve 

No. 2 Foundry AE A One cn oT UR 25.00 

Basic 25 00 

Ns cc iuiicneeeuws 25.00 

IRON MACHINERY CASTINGS—In cents per pound: 

Light Medium Heavy 

REP eer rer ree 10.0 8.0 3.0 
I i ae ane 9@ 10 6.0 3.0 
ee ee ais 6.75 4.5 2.6 
kin 6 eine ie 5.0 4.5 3.5 
SGNss ies odacaes ba 6.0 5.0 4.5 


SHEETS 


from warehouse; 





Quotations are in cents per pound in various cities 
also the base quotations from mill 


Pittsburgh, 


Large 

Blue Annealed Mill L ots New York Cleveland Chicago 
Sh iobiaseds 2 40@2.50 3.63 3.25 3.63 
<< ae 2.45@2.55 3.68 3.30 3.68 
FO Bevescesece 2.50@2.60 3.73 3.35 3.73 
Sean 2.70@2.80 3.83 3.45 3.83 

Black 
Nos. 17 and 21. 3.00@3.10 4.15 3.80 4.30 
Nos. 22 and 24. 3.05@3.15 4.20 3.85 4.30 
Nos. 25 and 26. 3.10@3.20 4.25 3.90 4.35 
See 3.15@3.25 4.35 4.00 4.45 





——————— | 


Galvanized steel sheets: 


Nos. 10 and 11. 3.15@3.25 4.35 3.85 4.45 
Nos. 12 and 14. 3.25@3.40 4.45 3.95 4.55 
Nos. 17 and 21. 3.55@3.70 4.75 4.25 4.85 
Nos. 22 and 24. 3.70@3.85 4.90 4.55 5.00 
_ = eee 3.85@4.00 5.05 4.70 5.15 
aa 4.15@4.30 5.35 5.00 5.45 





~ WROUGHT PIPE—The following discounts are to jobbers for 
carload lots on the latest Pittsburgh basing card: 


Steel BUTT WELD Iron 
Inches Black Galv. Inches Black Galv. 
SOR Bi.ceccecad'. ae 58} SOP Bs ck awen 44} 294 
LAP WELD 

Riswtihdien waeide 64 51h BSA a cas den 393 253 
eT Sere 68 554 i) es 424 29 
hy PEPE 65 514 eee 42} 29 
i + + 64 504 | eS 40} 273 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 
er 69 57} PODER bi cka 44} 30} 
fy ere 70 584 

LAP WELD, EXTRA STRONG, PLAIN ENDS 
| Sp ee ory 62 50} i oe toe oN 40} 27% 
i 2a 66 543 24 to 4 434 314 
| ar 65 53} _k See 42} 303 
ee 41 47} fo. re 354 234 
LS: eS 55 41} | ae 304 183 


Classes B and C, Banded, from New York 


Castiron, standard sizes, 20—5% off. 
WROUGHT PIPE— Warehouse discounts as follows: 


New York Cleveland 
Black Galv. Black Galv. 


Malleable fittings. 
stock sell at net list. 





Chicago 
Black Galv. 


1 to 3 in. steel butt welded. 66% 53% 604% 473% 624 %0 483% 
2} to 6in. steel lap welded. 61% 47% 583% 444% 594% 454% 


Malleable fittings. Classes B and C, Banded, from New York 








stock sell at list less 10%. Casti iron, standard sizes, 32-5% off. 
MISCELLANEOUS— W endhaues prices in cents per sound in 


100-Ib. lots: 
New York Cleveland Chicago 














Open hearth spring steel (base) 4.50 6.00 4.50 
Spring steel (light) (base) 6@8 6.00 6.00 
Coppered Bessemer rods(base). 6.03 8.00 6.85 
Hoop steel PR re 8 Meee 3.63 2.81 3.48 
Cold rolled strip Wei acckceess 6.25 8.25 6.15 
Floor plates : 4.80 4.66 5.08 
Cold finished shafting o or screw. 3.35 3.30 3.40 
Cold finished flats, squares.. 3.85 3.80 3.90 
Structural shapes (base). 2.68 2.51 2.68 
Soft steel bars (base). . 2.58 2.41 2.58 
Soft steel bar shapes (base). 2.58 2.41 2.58 
Soft steel bands (base) 3.23 3.06 3a 
lank plates (base)...... 2.68 2.68 2.38 
Bar iron (2.20 at m nen 2 58 2.23 2.28 
Drill rod (from list). 55@W% 55% 50% 
E lectric welding wire: 

3 Weis neeata dann 12@13 

ree etre a eae MiG wacaveseecans 11@12 

MOP Becccctdesvenshsbeakeus 6.25 .10@11 

METALS 
Current Prices in Cents Per Pound 

Copper, electrolytic (up to a Bel? BOOMs wv nscccece 14.625 
lin, 5-ton lots, New York... ; eer 
I ead (up to carlots), St. Louis, 5. 50; ‘New _ * eee 6.12 
Zinc (up to carlots), St. Louis, 5.30; "New , ee on ee 
Aluminum, 98 to 99% ingots, 1-15 New York Cleveland Chicage 

ton lots........ pay 3 19.20 20.00 18.00 
Antimony (C hinese), ton spot By hietoasl 5.50 7.50 6.25 
Copper sheets, base. ..............5. 20.50 21.00 23.00 
Copper wire (carlots)............... 16.00 17.00 16.25 
Copper rods (ton lots)..............- 19.00 22.00 19.50 
Copper tubing (100-Ib. lots)......... 23.25 24.00 23.00 
Brass sheets (100-Ib. lots)............ 16.75 18.00 18.75 
Brass tubing (100-Ib. lots)........... 20.50 21.00 20.50 
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METALS—Continued 


Brass rods (1,000-Ib. lots)......... 14.75 16.00 15.75 
Brass wire (carlots)................ 17.25  *. Saeees 
Zine sheets (casks)................. 8.25 17.25 15.75 
Nickel (ingot and shot), Bayonne, N.J.36.00  ..... 
Nickel (electrolytic), Bayonne, N.J.. 39.00... alae 
Solder (} and 4), (caselots).......... 21.00 22.00 20.00 
Babbitt metul (fair grade)......... 24.25 41.50 36.00 
Babbitt metal (commercial)........ 11.00 16.00 9.00 





SPECIAL NICKEL AND ALLO YS—Price in cents per Ib. 


EE EEE OE EE PEC CEE $5 
Ins WRN NOD OI. ras og ods kiss 4 s «dae tee woe oo 0.00 47 
Hot rolled rods, Grades “A” and “‘C” (base)............... 50 
Cold drawn rods, Grades “‘A” and “‘C” (base).............. 60 
i, sis 6c da saa dadaon ¢teres pevseeyi 37 
Hot rolled copper nickel rods (base). gVeCSKETreNeTEN 45 
Manganese nickel hot rolled (base) rods “D”—low | manganese 54 
Manganese nickel hot rolled (base) rods “D’—high manganese 57 
Base price of monel metal in cents per Ib., f.0.b. Bayonne, N. J.: 

Shot........ 32.00 Hot rolled machined rods (base). 48 .00 
Blocks....... 32.00 Hot rolled rods (base).. 40.00 
Ingots....... 38.00 Cold drawn rods (base). 50.00 
Sheet bars... 40.00 Hot rolled sheets (base).. 45.00 





OLD METAL S--Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 


Copper, heavy, and crucible...... 12.00 11.75 11.50 
Copper, heavy, and wire. ......... 11.75 11.25 10.50 
Copper, light, and bottoms....... 9.75 9.50 9.75 
DR, SU tavece seas oo. | 4.75 4.75 
ESSE GSE EC OT 3.50 3.75 
eA 7.00 6.00 7.00 
Brass, light. iomvee OD 5.00 6.00 
No. 1 yellow brass turnings. ae te 6.50 6.00 6.50 
Zinc... Viawk dubieeas 3.00 3.00 3.00 





TIN PLATES—American Charcoal Plates—Bright—Cents per Ib. 








New Cleve- 
York land Chicago 
**A AA” Charcoal Melyn Grade: 
IC, 20x28, 112 sheets....... 20.00 18.25 18.50 
IX, 20x28, 112 sheets....... 23.00 21.00 20.90 
**A” Charcoal Allaways Grade: 
aie 20x28, 112 sheets....... 17.00 16.00 17.00 
IX, 20x28, 112 sheets....... 20.00 18.75 19.60 
Coke Plates, Bright 
Prime, 20x28 in.: 
100-lb., 112 sheets.............. 12.50 11.00 14.50 
Ic, Err 12.80 11.40 14.80 
Terne Plate 
Small lots, 8-lb. Coating: 
a! Ms . 6 iswhsesdencaage 7.00 5.60 7.25 
Ic, EL 65 4:5¢00580en eee ae 7.25 5.85 7.40 
MISCELLANEOUS 
Cleve- 
New York land Chicago 
Cotton waste, white, per 1b.. $0.073@$0.10 $0.12 $0.11 
Cotton waste, mixed, pees b. .055@.69 .09 .08 
Wiping cloths, 13}x13}...... 9 «...4-. per M. 50.00 perlb. .10 
Wiping cloths, 134x203. eee per M. 55.00 perlb. . 13 
Sal soda, 100 ib. lots . , 2.80 2.40 2.65 
Roll sulphur, 360 Ib. bbl., per 
100 Ib... 85 3.25 3.50 
Linseed oil, per gal., "5 bbl. lots. 93 1.07 .96 
White lead, dry or in oil....... 100Ilb. kegs. New York, 12.50 
Red lead, dry aS 100Ilb. kegs. New York, 12.50 
Red lead, in oil. ...ee-- 100]b. kegs. New York, 14.00 
Fire clay, per 100 Ib. bag .80 1.00 


00 


Coke, prompt furnace, Conneilsville ee, per net ton $8. 
50 


Coke, prompt foundry, Connellsville.......... per net ton $8. 








SHOP SUPPLIES 


Current Discounts from Standard Lists 














sar Cleve- 

Machine Bolts: a land Chicago 
All sizes up to 1x30 ) ee 50% 65-10% 60% 
1} and 1}x3 in. upto 12 in.......... 334% % 60-10% 
Wich cold punched sq. nuts....... RLS. tdvivatecnecs -one 
With hot pressed hex. nuts " to 1x30 

in. (plus std. eatra of 10% a $1.00 off 

Button head bolts, with hex. nuts...... 25% $3.90 n 

Hex. head and hex. nut bolts......... 30% kD tole. 65-5% 

lag screws, coach screws... see 50% coces- +, GOSH 

Square and hex. head cap screws.... 70-10% 75% 73-10% 

Carriage bolts, upto lin. 30in, 40% 60%  $0-5%, 

Bolt ends, with hot pressed nuts, ee 55% 

Tap bolts, (h.h. plus std. extra of 10 %) 10% Hiwed\ sats 

Semi-finished nuts } and larger. . 65% 70-10% 80% 

Case-hardened nuts. ........... CE Ociiahed mien 

Washers,cast iron, in., per 100Ib. (net) $4.50 $3.50 $3.50 

Washers, cast iron, jin.per 100 Ib. (net) 3.75 3.50 3.50 

Washers, round plate, per 100lb. Off list 3.50 .... 3.50 net 

Nuts, hot pressed, sq., per 100 1b. Offlise 2.00 3.50 4.00 

Nuts, hot pressed, hex, per 1001b. Offlise 2.00 3.50 4.00 

Nuts, cold punched, sq., per 100 1b.Offlise 2.00 3.50 4.00 

Nuts, cold punched, hex.,per 100!b.Offlist 2.00 3.50 4.00 

Rivets: 

Rivets, 7 in. dia. and smaller 60-5% 70% 60-10% 
Rivets, tinned....... 60-5% 70% he. nee 
Button heads }-in., j-in., 1x2 in. to § 

inm., per 10016. ........ (net) $4.00 $3.25 $3 10 
Cone heads, ditto (net) 4.10 3.35 3.20 
14 to lj-in. long, all diameters, 

EXTRA per 100 |b Oe abas vec 0.15 
§ in. diameter _E‘TRA = Serer 0.15 
4 in. diameter iy ? oe * ere 0.50 
1 in. long, and shorter..... E° TRA 0.50 ........ 0.50 
Longer than Sin....... . EYTRA 0 25 0.25 
Less than 200 Ih......... EVYTRA 0.50 m= 0.50 
Countersunk heads....... EYTRA 0.35 ..... $3.35 base 
Copper rivets...... we 55-5% 50% 50-% 
Re en 35% 50%, 20% 

Lard cutting oil (50 gal. bbl.) per gal. $0.55 $0.50 $0.67% 

Machine lubricant, medium-bodied 
(50 gal. bbl.), per gal... .......... 0.28@0.33 0.35 0.40 

Belting—Present discounts from list in 
fair quantities (4 doz. rolls). 

Leather—List price, New York, per 
ply, 12-in. wide, per lin.ft., $2.88: 
re Ore 40-10-23% 50% 
Heavy grade.......... 35% 40% 405% 
Rubber and duck: 
DN NI So dg. cutee 6< carea'es 66-5% 50-10% 40.10% 
Second grade........ 60-10-5% 60-5% 60-5% 
Abrasive materials—In sheets 9x11 in.: 
No. 1 grade, per ream of 480 sheets, 
Flint paper... ......ccceccsscces $5.84 $3.85 $6.48 
ee MEE eee 8.80 11.00 8.80 
SE OP eer 27.84 32.75 29.48 
Flint cloth, regular weight, width 3} 
in., No. 1 grade, per 50 yd. roll, are 4.95 
Emery discs, 6 in. dia., No. 1 grade, 
per 100. 
ae 1.32 1.40 
GREE ae reer 3.02 3.20 
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Machine Tools Wanted 











Security 


Cal., Los Angeles—Bd. of Educ., 
proposed 


Bldg.—machine tools, etc., for 
high school on Boyle Heights. 


Mfg. Co., 30th 


Ga., Columbus—Huston { ) 
St., T. Huston, Purch. Agt.—one rivet spin- 
ning machine for setting 4 in. rivets, and 3 
light stamping presses. 

Ill., Chicago—P. Diversey, 1410 Clybour- 
man St.—vertical milling machine. 

Ill., Chicago—Peterson Shop, 207 East 
Ohio St.—one 20 in, and one 24 in. heavy 
duty or standard Gould & Eberhardt 


shaper, gear box drive. 

Ind., Hamemond—Hammond Machine and 
Forge Wks.—heavy duty engine lathe, 43 
or 48 in. swing, 12 to 14 ft. centers. 

Kan., Wichita—W. Brunker, 519 South 
Wichita Ave.—power lathe, drill press, 
stand and 


lathe cylinder grinder, gmery 
belting. 
Kan., Wichita—S. C. Coble, 410 North 


Main St.—power lathe Uarge). 
North 


Kan., Wichita—J. Emerick, 438 
Main St.—power drill press, lathe, emery 
stand, belting, pulleys, shafting, hangers, 


bearings, cylinder grinders. 
Kan., Wichita—Nash Cycle Co., 122 South 


Washington St., H. H. Nash, Purch. Agt.— 


drill, lathe and emery wheel 

Kan., Wichita—Pierce Auto Co., South 
Topeka Ave., W. Shanklin, Purch. Agt.— 
one drill press and power lathe. 

Kan., Wichita— Staunton, 232 South 
Water St.—one power lathe, drill press, 
belting, emery stand, cylinder grinder and 
straightener. 

Mich., Detroit—Daly Machine Co., 116 


Post St.—machine shop equipment. 

Mich., DetFoit—The Wilton Tdéol Mfg. C 
2123 Grand River Ave.—machinery ani 
equipment for proposed factory at Sharon, 
Pa, 


Minn., Strathcona—The Northern Metal 
Wks., Inc. (manufacturer of steel roller 
eases for auto curtains), C. H. Nordby, 


Secy.-Treas.—sheet steel stamping dies and 
other equipment. 


Mo., Kansas City—G. Wendell, 3417 East 
6th St—13 in. power lathe, standard gear 
(new or used). 


Mo., Martin 
lathe, drill press, 
tools for garage. 


N. Y., Buffalo—R: I. Aldrich, 607 Fargo 
Ave.—machinery, equipment, and _ small 
tools for garage at 14 West Bennett St. 


N. Y¥., Buffalo—E. P. Leitz, 463 Con- 
necticut St.—small electric driven lathe and 
other tools and equipment for auto repair 
shop on East Genesee St. 

N. Y¥., New York—Star Photo Co., 
Lafayette Ave.—steel die press. 

. ¥., Rochester—T. Doud, 32 Lake View 
Park—small tools, machinery and other 
equipment for new garage on May and 
Stewart Sts. 


City—H. E. Clay—power 
trip hammer, and hand 


242 


Co.—metal 
drill press, 


Shunk Mfg. 


0., Bucyrus 
grinders, 


working machines, 
slotters and shafting. 


».. Columbus—Lostro Auto Sales Co., 199 
North 4th St.—machinery for enlarged serv- 
ice station, including drill press, grinder, 
boring mill, milling machine, etc. 


Pa., 
Washington St.—tools, 
equipment for automobile 


Pa., Mahonoy City—D. Guinan—machin- 
ery, tools and equipment for proposed ga- 
rage in Pottsville. 


Pa. Phila—J. H. Billington Co., 1539 
Randolph St.—equipment for machine shop, 


Va., Richmond—Chesapeake & Ohio R.R., 
H. C. Pearce, Dir. Purch.—machinery and 
equipment for proposed repair shop, power 
house and addition to engine house at 
Peach Creek, W. Va. 


Johnstown—The Walling Co., 518 
maehinery and other 
repair shop. 





Machine Shep, p 
athe 


also Union grinder (new or used). 


Richmond— Union 


Va., 
Purch, Agt.—quick change 


BF. Savage, 
(large), 

Wis.., 
ice Bldg.—machinery and 
auto repair shop. 

Wis., Marshfield—P. Hagen, Route 1— 
machinery for auto repair shop, also afr 
compressor, gas storage tank, etc. 

Wis., Milwaukee—Bahde Mfg. Co., 2621 
Vine St.—lathes, drill presses, grinders, 
dies, electric motors, etc., for proposed fac- 
tory tool room. 

Wis., Milwaukee—Harley-Davidson Motor 
Co., 3732 Chestnut St., W. Davidson, Purch. 
Agt.—one No. 34 automatic chucking ma- 
chine (New Britain). 

Wis., Milwaukee—Ideal Sheet Metal & 
Heating Co., 728 Pearl St.—sheet metal 
working machinery. 


Kenosha—G. L. Ross, Public Serv- 
equipment for 





Machinery Wanted 











Ark., Sulphur Springs—The Speaker, W. 
N. Stranahan, Purch. Agt.—newspaper 
press. 

Cal.. MarysvHlle—<Associated Oil Co.— 


machinery and equipment for proposed ad- 
dition to refinery. 


Cal., Richmond—San Pablo Pottery Co.— 


additional machine Ty and equipment for 
proposed plantgenlargement. 

Cal., San Francisco—Shell Oil Co., 343 
Sansome St.—pumping machinery and 
equipment for proposed distributing sta- 


tion at Yuba City. 

Conn., Bridgeport—Karm Terminal Co., 
447 North Washington Ave.—coal pocket 
equipment and coal conveying machinery. 

Fla., Eustis—Acme Sand Co., Inc. L 
Wylly, Genl. Mgr.—machinery pumping 
equipment, etc., soon to be installed. 

Fla., Lynn Haven—The Citizen—hand 
press and complete printing equipment. 

Fla., Miami—A. *“W. Webb, 2nd Ave., N. E. 
—machinery and equipment for cannery. 

Fla., Orlando—W. F. Blackman and as- 
sociates—machinery and equipment for 
proposed ice and cold storage plant. 

Ga., Atlanta—Atlanta Army Stores, Inc., 
1 Grant St.—foundry machinery and equip- 
ment for the manufacture of window sash 
weights. 


Ga., Valdosta—R. L. Harris—machinery 
for the manufacture of chairs. 

Ill., Carlyle— Union Banner — printing 
equipment. 


Ill., Chicago—L. Bloom (broker), 128 
North Wells St.—complete job printing 
plants, 


Ill., Chicago—E. Hooson, 6245 South St. 
Louis Ave., (machine shop)—plating dyna- 


mos, 250 to 500 amperes; also polishing 
machinery. 

Ill., .Chicago—Landfield & Bloom, 123 
North Wells St.—job printing presses 
(used). 

Ind., Indianapolis—Acme Wks., Inc., 420 
South Harding St., iron casting manufac- 


Pres.—machinery 
to wood and 


Lambertous, 
addition, 


turers, P. 
and equipment for 
metal pattern shop. 

Ind., Indianapolis—R. H. Hassler, Inc., 
1335 Naomi St.—special machinery and 
equipment for proposed factory for the 
manufacture of automobile shock absorbers. 


Ind., Vincennes—Self Lay Block & Ma- 
chine Co., manufacturers of concrete block 


machinery—additional machine tool equip- 
ment for proposed addition to plant. 

Kan., Wichita— Good Will Builders, 
Broadview Hotel Blidg., EB. B. Kennedy, 
Purch. Agt—job printing press, belting, 
shafting, pulleys, hangers. 

Kan., Wichita—Gruen & Hoshaw Pack- 
ing Co.—refrigeration machinery, belting, 
hangers, shafting, pulleys, bearings, etc., 


for stock yards. 

Kan., Wichita—Hockaday Auto Supply 
Co., 406 East Douglas Ave.—air pressure 
tank. 


Kan., Wichita—North End News, 215 
East 18th St. (R. Weber, owner)—job 
printing press (power). 

Ky., Winchester—Pilot Knob Sand & 
Gravel Co., G.B. Williams, Pres.—machin- 
ery and equipment for mining sand and 
gravel, (500 acres). 

Md., Texas—Maryland Calcite Co., c/o 
R. J. Lovell, Dir.—machinery and equip- 
ment for mining and preparing calcite. 

Mass., Ware—Ironside Fdry. Co., Inc.— 
equipment and machinery for foundry now 
being remodeled. 

Mich., Detroit—Shepard Art Metal Co., 
2821 East Grand Blvd.—equipment for the 
manufacture of automobile hardware. 

Mich., Highland Park (Detroit P. O.)— 
The Ford Motor Co.—conveying equipment 
for proposed assembly plant in New Or- 
leans, La. 

Mich., Kalamazoo—The Vegetable Parch- 
ment Co.—machinery and equipment for 
proposed 120 ton paper plant. 

Mich., St. Charles—F. A. Bement, Prop. 
of St. Charles Union, (newspaper)—No. 3 
or No. 5 linotype. 

Minn., St. Paul—Washington Fdry. Co., 
St. Paul, Eagle and Washington St., H. H 
Orme, Pres.—air compressor, blowers, t' 
blast machine, electric motors and other 
foundry equipment. 


Miss., Natchez—Natchez Ice Co.—ma- 
chinery for proposed ice, cold storage and 
refrigeration plants. 


Mo,, St. Louis—Broderick & Bascom Rope 
Co., 805 North Main St.—equipment for 
machine shop and blacksmith shop, also 
machinery and equipment for engine room, 
and proposed wire rope factory and ware- 
house. 

N. J., Newark—Leiman Bros., 175 Chris- 
tie St.—sanding machine. 

N. Y., Batavia—G. V. Frank & Bros., 32 
Main St.—machinery and equipment for 
the manufacture of candy. 

N. Y., Buffalo—Pratt & Lambert, 79 
Tonawanda St.—machinery and equipment 
for proposed addition to varnish factory. 

N. Y., Buffalo—E. F. Schroeder, 405 East 
Ferry St.—machinery and equipment for 
proposed candy manufacturing shop, _in- 
cluding small gas furnace. 


_N. Y., Buffalo—J. Voll, 38 Bennett St.— 
tire repairing and vulcanizing equipment 
for new shop. 

N. Y., Buffalo—W. Willis, 1121 East 
Ferry St.—equipment for battery service 
station including charging outfit, etc., also 
1,000 gal. storage tank and gasoline pump, 
and other miscellaneous equipment for gas 
and service statino. 

N. Y., Charlotte (Rochester P. O.)—G. 
Ward—one large size saw and table. 

N. Y., Ellenville—Coffield Radio Equip- 
ment Corp.—machinery and milling sup- 
plies for the manufacture of radio and elec- 
trical supplies and instruments. 


N. Y., Jamestown—Ideal-Peerless Laun- 


dry Co., 26 Forest Ave.—equipment for pro- 
posed laundry addition. 

N. Y., Jamestown—J. E. Jackson, 46-48 
Market St.—gas tank, pump and other 


small tools and equipment for gasoline and 
ae station. 

Y., Jamestown—Philo-Burt Co., 5 
wast 4th St., manufacturer of spinal appli- 
ances, etc. —addition machinery and equip- 
ment for proposed improved plant on East 
6th St. 

N. ¥., Medina—H. J. Heinz Co.—machin- 
ery and equipment for brining plant to be 
installed in packing house of Pekin Co- 
operative Assn., at Sanborn, N. Y. 

N. ¥., New York—New York Mchy. Co., 
200 5th Ave., A. Loewy, Purch, Agt.—sev- 
eral baling machines. 

N. Y., Retsoff—Retsoff Mining Co., T. 
Courthope, Engr. of company—machinery 
and equipment for refinery and salt mining 
plant. 

N. Y., Rochester—S. Goldberg, 204 Hud- 
son Ave.—machinery for proposed addition 
to mattress factory. 
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N. Y., Rochester—lIlex Optical Co., 726 
Portland Ave.—machinery and equipment 
for addition to camera shutter plant. 

N. C., Oxford—Oxford Public Ledger— 
presses, machinery, etc., for proposed plant. 

N. C., Rocky Mount—Munn & Griffon Co. 
—machinery and equipment for new cold 
storage and refrigeration plant. 

0., Cleveland—C. M. Fulkerson, 3904 
Superior Ave., N.E.—machinery for concen- 
tration of iron ore by special process. 

O., Marion——Marion Curtain Rod Co., G. 
H. Spragg, Pres.—$5,000 worth of machin- 
ery for plant. 

O., Wellston—Wellston Telegram—one 30 
in. lever and paper cutter with interlock- 
ing back gauge. 

0., Youngstown— Youngstown Mazda 
Lamp Co., 617 Williams St.—equipment and 
machinery for proposed factory addition. 

Okla., Poteau-—Poteau Mfg. Co. (manu- 
facturer of chairs, porch swings, folding 
chairs, etc.)—complete machinery and 
equipment (used). 

Okla., Tulsa—Osage Battery Co.—ma- 
chinery and equipment for proposed battery 
factory. 

Okla., Valiant—Amer. Rock Asphalt Co,.— 
machinery for mining asphalt. 


Pa., Ambler—Bd. Educ.—equipment for 
vocational department of proposed high 
school. 

Pa., Erie—Bd. Educ.—machinery and 


equipment for vocational department of 
proposed high school on West Side. 

Pa., New Brighton—R. B. McDanel Co.— 
equipment for smoke houses, including 2 
new coolers, etc. 

Pa., Phila.—G. D. Ellis & Sons, 309 North 
3rd St.—additional machinery for the manu- 
facture of tin ware. 

Pa., Phila.—A. Locke, 4945 ery! St. 
—automatic hosiery machines, (full fash- 
ion). 

Pa., Pottstown—Century Knitting Co., 
Inc.—machinery and equipment for bleach- 
ing plant, now under construction. 

Pa., Reading—Central Abattoir Co., 
Chestnut St.—machinery for new packing 
plant. 

Pa., Warren—Hand Printing Co.—auto- 
matic presses and equipment for modern 
printing plant, on Lexington ave. 

Pa., Wrightsville—Susquehanna Casting 
Co.—equipment for foundry to be estab- 
lished at New Oxford, Pa. 

Pa., York—McGann Mfg. Co.—one 10 ton 
electric crane with 50 ft. span. 

8. C., Newberry—C. P. McDaniel, Secy. 
of the Chamber of Commerce—machinery 
and equipment for proposed tanning fac- 
tory. 

Tenn., Chattanooga—Dixie Spinning Co., 
J. L. Lupton, Pres.—machinery and equip- 
ment for proposed cotton and yarn mill. 

Va., Newport News—Appacosta Shoe 
Mfg. Co., c/o Chamber of Commerce, 
Schmelz Bldg.—full line of machinery for 
the manufacture of shoes. 

Va., Richmond—Fish Guano Co. (manu- 
facturer of fish fertilizer)—engine, boiler, 
grinders, separators and belting. 

Va., Richmond—Grigsby Constr. Co., 120 
South 8th St.—electric welder and air test- 
ing machine, 

Wash., Seattle—Pacific Specialty Co., 
1407 Dearborn St., A. C. Townsend, Secy.— 
machinery and equipment for proposed 
soap factory. 

W. Va., Fairmount—Fairmount Mining 
Mchy. Co.—power bending brake, capacity 
# in. material 12 ft. long. 


W. Va., Huntington—Main Island Creek 
Coal Co., A. J. Dalton, Pres.—lumber mill 
and mining machinery. 


Wis., Appelton—G. R. & S. Motor Co., 
738 Washington St.—equipment and ma- 
chinery for proposed garage and auto re- 
pair shop. 


Wis., Beaver Dam—Middle West Mfg. 
Co.—iron-working machinery for the manu- 
facture of stanchions etc., for barns, 


Wis., Chippewa Falls—A. F. Ender—lino- 
type and job press, newspaper press, type, 
belting, hangers, shafting and pulleys. 


Wis., Chippewa Falls—Olsen Shoe Mfg. 
Co. — shoe-working machine, (electric 
power). 

Wis., La Crosse—Trane Co., 2nd St. and 
Cameron Ave.—machinery for the manu- 
facture of heating specialties and electric 
motors, 

Wis., Madison—Kennedy Dairy Co., 618 
University Ave.—ice making and refrigerat- 
ing machinery for ice manufacturing plant. 


Eliminate Waste—With Modern Equipment 


Wis., Manitowoc—Aluminum Goods Mfg. 
Co.—one 20 ton electric traveling crane for 
proposed plant. 

Wis., Marshfield — Blum Bros. Co., 
manufacturer of butter tubs—box-board 
matcher, 30 in. double planer with motor 
connected and sectional feed rolls and chip 
breakers, 3 jointers, 1 heading turner. 

Wis., Milwaukee—Cohen Iron & Metal 
Co., 629 Canal St.—acetylene cutting ma- 
chine for scrap iron. 

Wis., Milwaukee—Meredith Bros. Co., 
1043 Kinnickinnic Ave.—additional wood- 
working machinery, including saws and 
probably a planer. 

Wis., Milwaukee—A. Ramhorst, 1113 
Maiden Lane—machinery with electric mo- 
tor, for the manufacture of candy. 

Wis., Milwaukee—The Standard Victoria 
Steam Laundry, 69 Ogden Ave.—additional 
laundry machinery and belting. 

Wis., Neillsville—E. W. Scheel—dairy 
and refrigerating machinery. 

Wis., Oshkosh—Winnebago County, J. 
Binning, Commissioner.— machinery and 
equipment for garage and repair shop. 

Wis., Phillips—Kneeland—McClurg Lum- 
ber Co., P. S. McClurg, Pres.—woodwork- 
ing machinery for sawmill. 

Wis., Stevens Point—The Pfiffner Lum- 
ber Co., 229 Franklin St.—band re-saw, 
sander, and smaller machinery. 

Wis., Two Rivers—Bd. Educ., J. Doleysh, 
Secy.—machinery and equipment for man- 
ual training department, also gas machine. 

Wis., Waunakee—Gripx Mfg. Co.—spe- 
cial machinery for the manufacture of pat- 
terns, punch press stamping, etc. 


Wis., Wauwatosa—Economy Block Co., 
7th St. and East North Ave.—power driven 
machinery for the manufacture of cement 
block, including tampers, etc. 

Wyo., Rock River—R. A. Young—news- 
paper press and job press. 

Ont., Toronto—Farmers Dairy Co., Wal- 
mer Rd.—dairy equipment for pasturizing, 
etc, 

Ont., Toronto—Pure Gasoline Co., 13 
King St. W.—equipment for proposed gaso- 
= stations at Kitchener and Niagara 

a ° 








Metal Working Shops 











Cal., Berkeley—City of Berkeley (Berke- 
ley School Dist.) has awarded the contract 
for the construction of a 1 story shop 
building at Burbank School. Estimated cost 
$15,225. Noted June 29, 1922. 


Cal., San Francisco— L. R. Lurie, Mills 
Bldg., will build a 1 story, 10 x 49 x 165 ft. 
machine shop on Folsom St. near 6th St. 
Estimated cost $17,600. To be leased to 
Hubbard Machine Co., 615 Howard St., 
manufacturer of pumping machinery. 


Conn., Bantam—Fletcher-Thompson, Inc., 
Engrs. and Archts., 542 Fairfield Ave., 
Bridgeport, is receiving bids for the con- 
struction of a 2 story, 50 x 104 ft. factory 
addition, for Bantam Ball Bearing Co., 
here, Estimated cost $50,000. 


Conn., Bristol—E. Ingraham Co., Inc., 
392 North Main St., has awarded the con- 
tract for the construction of a 1 story, 40 x 
195 ft. addition to its clock and watch fac- 
tory. Estimated cost $20,000 to $25,000. 


Iil., Chicago—E. Edelmann & Co., 2638 
North Crawford Ave., has awarded the con- 
tract for the construction of a 2 story, 150 
x 250 ft. factory on Logan Bivd. and Holly 
Ave., for the manufacture of auto acces- 
sories. Estimated cost $250,000. Noted 
June 29, 1922. 


Ind., Indianapolis—R. H. Hassler, Inc., 
1335 Naomi St., has awarded the contract 
for the construction of a 2 story, 37 x 120 
ft. factory for the manufacture of automo- 
bile shock absorbers. Estimated cost $40,- 
000. Architect not announced. 


La., New Orleans—The Ford Motor Co., 
Highland Park, Mich., had plans prepared 
for the construction of a 1 and 2 story 
automobile assembly plant on North Peters 
St., here. Estimated cost $100,000. A. 
— 1000 Marquette Bldg., Detroit, Mich., 

reht. 


Md., Frostburg—Frostburg Sewer Pipe 
Co., Inc., plans to build a large plant in the 
northern section of the city. Estimated 
cost $200,000. Engineer not announced. 


Mass., Somerville—B. F. Smith Co., Inc., 
plans to build a 1 story, 50 x 70 ft. machine 
shop at its artesian well factory on Cross 
St. Estimated cost $15,000. Private plans. 
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Mich., Detroit—A. Kahn, Archt., 1,000 
Marquette Blidg., will receive bids until 
July 20, for the construction of a 4 story, 
95 x 259 ft. automobile factory addition on 
Clark and Jefferson Aves., for the Stude- 
baker Corp., Brush and Piquette Aves. 


Minn., St. Paul—Washington Fdry. Co., 
St. Paul, Eagle and Washington Sts., has 
awarded the contract for the construction 
of a 2 story, 22 x 100 ft. and a 1 story, 71x 
166 ft. foundry. H. H. Orme, Pres. 


N. J., Belleville—Thompson Machine Co. 
has awarded the contract for the construc- 
tion of a 2 story factory for the manufac- 
ture of bakery machinery. Estimated cost 
$150,000. Noted June 8, 1922. 


N. Y., Buffalo—The Great Lakes Dredge 
& Dock Co., Morgan Bldg., plans to build 
a repair shop at the foot of Katherine St. 
Estimated cost $5,000. Architect not an- 
nounced. 


N. Y., New York—S. M. De Padquale, c/o 
S. J. Kessler, Archt., 529 Cortlandt St., will 
build a garage on Webster Ave. Estimated 
cost $125,000. 


N. Y., New York—Webster Puilding Co.. 
c/o S. J. Kessler, Archt., 529 Cortlandt St., 
will build a 3 story garage on 172nd St. 
and Sheridan Ave. Estimated cost $175,000. 


0., Akron—M. O'Neil, of the General Tire 
& Rubber Co., had plans prepared for the 
construction of a 2 story, 96 x 163 ft. ga- 
rage and service station on West Market 
St. Estimated cost $75,000. Walker & 
Weeks, 1900 Euclid Ave., Cleveland, Archts 


0., Bellaire—C,. L. Dorer Fdry. Co. has 
awarded the contract for the construction 
of a 1 story, 36 x 60 ft. foundry addition. 
Private plans. 


O., Cleveland—E. McGeorge, Archt., 1900 
Euclid Ave., is receiving bids and will open 
same about July 15, for the construction of 
a 2 story, 96 x 180 ft. factory and ware- 
house on East 61st St. north of Buclid Ave., 
for the Cleveland Folding Machine Co., 5200 
Euclid Ave. E. H. Jones, Secy. Estimated 
cost $100,000. 

0., Dover—Reeves Mfg. Co., manufacturer 
of galvanized sheets, etc., has awarded the 
contract for the construction of a 1 story, 


60 x 180 ft. factory and warehouse. Esti- 
mated cost $100,000. 
0., Niles—Youngstown Steel Car Co., 


Niles, plans to build a large addition to its 
car factory. Estimated cost $60,000. Archi- 
tect not announced. 


Pa., Charleroi—Fox Grocery Co. plans 
to build a 1 story, 44 x 100 ft. garage and 
repair shop on McKean Ave. Estimated 
cost $40,000. Architect not selected. 


Pa., Charleroi — G. Woodward has 
awarded the contract for the construction 
of a 3 story, 88 x 100 ft. garage addition. 
+ aaa cost $40,000. Noted June 15, 


Pa., Meadville—Champion Tool Co., Pine 
St., is receiving bids for the construction 
of a 1 and 2 story, 100 x 200 ft. and 60x 60 
> machine and forge shops. Private 
plans. 


Pa., New Brighton—Standard Sanitary 
Mfg. Co., Bessemer Bldg., Pittsburgh, has 
awarded the contract for the construction 
of a 1 story, 47 x 135 ft. foundry addition, 
here. Estimated cost $50,000. 


Pa., Pittsburgh—National Metal Products 
Co., North Side, plans to build a 3 story, 
80 x 120 ft. or a 120 x 120 ft. weatherstrip 
factory, on Erie and West Diamond St. 
Estimated cost $100,000. Architect not 
selected. 


Pa., Pottsville—D. Guinan, Mahonoy City, 
plans to build a 4 story, 60 x 120 ft. ga- 
rage and repair shop on Harrison and Cen- 
tre Sts., here. Engineer not announced. 


Pa., Trafford City—Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, has 
awarded the contract for the construction 
of a 1 story, 50 x 135 ft. tin shop, here. 
eeeeees cost $40,000. Noted June 29, 


W. Va., Peach Creek—Chesapeage & 
Ohio R. R., 9th and Main Sts., Richmond, 
Va., has awarded the contract for the con- 
struction of a 1 story machine shop, round 
house and pewer house, here. Estimated 
cost, $250,000. 


W. Va.. Wheeling—E. B. Franzhiem, 
Archt., 1425 Chapline St., is receiving bids 
for the construction of a 3 story, 40 x 60 
st. parege and motor sales building on 15th 
and Eoff Sts., for Hopkins Motor Co., 15th 
St. Estimated cost $45,000. 


W. Va., Wheeling—Warren Auto Trading 
Co. will build a 3 story, 60 x 125 ft. gar- 
age and repair shop. Estimated cost $50,- 
000. Private plans. 
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Wis., Aypelton—G. R. & S. Motor Co., 738 


Washington St., is having plans prepared 
for the construction of a 1 and 2 story, 30 
x 100 ft. garage and repair shop.  Esti- 
mated cost $45,000. Private plans. 

Wis., LaCrosse—Trane Co., 2nd St. and 
Cameron Ave., manufacturer of heating 
specialties, electric motors, etc., as 


awarded the contract for the construction 





of a 1 story, 60 x 90 ft. factory addition. 
Estimated cost $40,000. 
Wis., Milwaukee—Bahde Mfg. Co., 2621 


is receiving bids for the construc- 
tion of a 1 story, 30 x 150 ft. factory on 
Chambers and 30th Sts., for the develop- 
ment and manufacture of patented mechan- 
ical articles, Estimated cost $30,000. 
Leiser & Holst, 105 Wells St., Archts. 

Wis., Oshkosh—Winnebago County, has 
appropriated funds and plans to build a 1 
story, 50 x 80 ft. garage and repair shop. 
Estimated cost $40,000. J. Binning, Com- 
missioner, 

Wis., Waunakee 


Vine St., 


Grip Mfg. Co., plans to 


build a 2 story, 75 x 90 ft. factory for the 
manufacture of patterns, punch _ press 
stamping, etc. Estimated cost $50,000, 


Architect not selected, 
Axolite 


Ont., Montrose—The Canadian 
Co. has awarded the contract for the con- 
struction of a 2 story, 50 x 100 ft. addition 


to its machine shop. Estimated cost $90,- 


000. Private plans. 





General Manufacturing 


SS peneerienens 
pea 





Cal., Fresno—United Warehouse Co., H. 
and Mono Sts., will build a factory-ware- 
house on O St. near Monterey, to be leased 
to Pridham-Low Co., 903 North Main St, 
Los Angeles, for the manufacture of car- 


tons. Estimated cost $14,000 


Oakland 
12th St., 


—Central Shuey Creamery 
has awarded the contract 
for the construction of a 3 story creamery 
on West Telegraph Ave. and South 55th 
St. Estimated cost $62,000. 


Cal., Pittsburgh—The California Bean 
Growers’ Assn., 120 Battery St., San Fran- 
ciseo, is receiving bids for the construc- 
tion of a 1 story, 80 x 350 ft. warehouse, 
and a 5 story 20 x 40 ft. mill, here. Bsti- 
mated cost $80,000. MacDonald Eng. Co., 
149 California St., San Francisco, Engrs. 


Co., 135 Te- 


Cal., 


Co,, 599 


Bruno—P. Grassi 
hama St., will build a 1 story factory on 
San Bruno Rd. near Waterloo St., for the 
manufacture of marble and terrazzo steps, 
tiles, etc. Estimated cost $20,000. Willard 
& Hurt, 523 Mills Bidg., San Francisco, 
Archts. a 


Cal, San 


Cal... San Francisco—Collins-Hencke Co., 
25 Beale St., has had plans prepared, and 
will soon receive bids, for the construction 

candy factory on Folsom St. 


of a 3 story 
between 2nd and 3rd Sts. Estimated cost 


$100,000, N. W. Sexton, Chronicle Bldg., 
Archt. 

Cal., Selma—Fresno Tire & Rubber Co., 
Mattei Bldg., has awarded the contract for 
the construction of a factory on Block St. 
Estimated cost $126,000. Private plans. 

Cal.. Yuba City—Shell Oil Co., 343 San- 
some St., San Francisco, has awarded th: 
contract for the construction of a distribut- 


station, including machinery 


pumping 


and tanks. 
—Coca Cola Bottling Co., 


Conn., Hartford 


175 Allyn St., has awarded the contract 
for the construction of a 1 story, 65 x 
75 ft. bottling plant, on Walnut and Ed- 


Estimated cost $30,000. 


Conn., Rockville—Belding Bros. & Co., 
104 East Main St., has awarded the con 
tract for the construction of a 5 story, 16 x 
mill, Estimated 


wards Sts. 


18 ft. addition to its silk 
cost $7,500. 

Il., Chicago—R. Griesser, Archt., 64 
West Randolph St., is receiving bids for the 
construction of a 2 story, 100 x 193 ft. bak 
ery for Maier-Roedel Bakery Co., Inc., 5029 
North Western Ave. Estimated “ cost 


$160,000, 


Ill... Forest Park (Oak Park P. O.)—J. D. 


Broxham Dairy Co., 2814 West Polk St., 
Chicago, has awarded the contract for the 
construction of a 2 story, 145 x 175 ft. 


Harrison St., here Estimated cost 


lairy on 
$150,000, 

Minn., Minneapolis—Ives Ice Cream Co., 
znd and University Ave., S. E., i& having 


construction of a 3 


plans prepared for the 

story, 41 x 117 ft. and a 3 story, 117 x 117 

ft. addition, ~Estimated cost $75,000. C. A 
rcht 


191 Phoenix Bldge., Arc 


Berger 
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N. Y., Buffalo—Peckham Vocational 
School, 321 Peckham St., plans to build 
a 1 story, 22 x 36 ft. and 30 x 96 ft. addi- 
tion. Estimated cost to exceed $5,000, 
Architect not announced. 

N. Y., Buffalo—Pratt & Lambert, 79 
Tonawanda St., plans to build a. large addi- 
tion to its varnish factory. Estimated cost 
$40,000. Architect not announced. 

N. Y., Elmira—Elmira Water, Light & 
R. R. Co., plans to build a gas manufac- 
turing plant; daily capacity 1,500,000 cu.ft. 
F. H. Hill, Vice Pres. 

N. Y., Jamestown—Ideal-Peerless Laun- 
dry Co., 26 Forest Ave., plans to build a 
large addition to its laundry. Estimated 
cost $15,000. Private plans. 

N. Y., Rochester—Ilex Optical Co., 726 
Portland Ave., plans to build a 3 story 85 
x 220 ft. addition to its camera shutter 
plant. Estimated cost $200,000. Architect 
not announced, 

N. C., Asheville—Gulf Refining Co., Lib- 
erty and Water Sts., Pittsburgh, Pa., is 
having plans prepared and will soon re- 
ceive bids for the construction of 3 filling 
stations, here, estimated cost between $20,- 
000 and $25,000, and also for several con- 
crete storage tanks. S. C. Cooper, Ashe- 
ville, Archt. and I[engr. 

N. C., Lexington—The Erlanger Cotton 
Mills Co. has awarded the contract for the 
construction of a 1 story 69 x 229 ft. cloth 
room and cloth storage building. 

N. C., Oxford—Oxford. Public Ledger is 
having plans prepared for the construction 
of a 2 story, 75 x 100 ft. plant. Estimated 
cost $20,000. M. Minor, Oxford, Archt. 

N. C., Winston-Salem—J. Reich is receiv- 
ing engineers plans and will receive bids 
this summer for the construction of a 2 
story, 60 x 70 ft. paint manufacturing 
plant, recently destroyed by fire. Estimated 
cost $20,000-$25,000. 


0., Cleveland—The Standard: Envelope 
Co., 1011 Oregon Ave,, .will’ soon .award 
the contract for the. construction. of a 1 
story, 155 x 200 ft., factory,.on East- 30th 


Estimated cost $150,- 
000. Altman, Pres, Christian 
Schwarzenberg & Gaeda, 1900 Euclid Ave., 
Archts. Noted June 1, 1922. 


0., Columbus—Department of Public Wel- 


St. and Chester Ave. 


fare, 9th and Oak Sts., Was awarded the 
contract for the construction of a laundry 
and bakeshop on West Broad St. Bsti- 


mated cost $33,000 and $20,700 respectively. 


Noted June 22, 
0., Dayton-——The Bd. Educ. will receive 
bids until July 13 for the construction of 


Roosevelt High School, 3 story. Will con- 
tain shops, laboratories, etc. Estimated 
cost about $250,000. C. J. Schmidt, 122 La 
Belle St., Clk. Schenk & Williams, Mutual 
Home Bldg., Archts. Noted April 27, 1922. 


0., Lima—Toloson Tent and Awning Co. 


plans to build a factory. Estimated cost 
$75,000. Architect not announced. 
o., Youngstown— Youngstown Mazda 


Lamp Co., 617 Williams St., plans to build 
a 4 story, 97 x 120 ft. addition to its factory. 
Estimated cost $125,000. Engineer not an- 
nounced. 

Okla., Tulsa—Osage Battery Co. pians to 
build a large factory for the manufacture 
of storage batteries. Engineer and archi- 


tect not announced, 
Pa., Altoona—The Confederated Home 
Abattoir Corp., 12 Willow Ave., has 


” 

0 
awarded the contract for the construction 
of a 3 story, 80 x 140 ft. meat packing plant 
on Eldorado Rd. Noted Feb, 9. 

Pa., Butler—Rieck-McJunkin Dairy Co., 
Forbes St., is having plans prepared for 
remodeling its 2 and 3 story ice cream 
plant and dairy. Estimated cost $50,000. 
A. Daniels, c/o owner, Archt. 

Pa., “ambridge Springs—PBlystone Mfg. 
Co, plans to build a 1 and 2 story 90 x 400 
ft. and 40 x 96 ft. factory, for the manu- 
facture of concrete mixers. Private plans. 

Pa., Franklin—Atlantic Refining Co., 
plans to rebuild a large portion of its re- 
finery destroyed by fire Estimated cost 
$100,000. Engineer not announced, 

Pa., Hays—Harbison-Walker Refractor- 
ies, Farmers Bank Bidg., Pittsburgh, manu- 
facturer of fire bricks, has awarded the 
contract for the construction of a 4 story, 
40 x 130 ft. shop and mold_storage build- 
ing, here. Estimated cost $50,000. 

Pa., New Brighton—R. B. McDanel Co., 
plans to build a 2 story 42 x 68 ft. packing 
house addition to its plant. Architect not 
announced. 





Pa., New Kensington—Premier Baking 
Co. has awarded the contract for the con- 
struction of a 3 story, 80 x 99 ft. bakery. 


Estimated cost $100,000 Noted June 29, 
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Pa., Phila.—J. F. Nolan & Sons, Church 


Lane, has awarded the contract for the 
construction of a 2 story, 38 x 50 ft. and 


50 x 85 ft. dye house, on Magnolia and 
Armstrong Sts. Estimated cost $18,000. 


Pa, Phila.—I. West, 139 North 2nd St., 
has awarded the contract for the construc- 
tion of a 4 story, 19 x 47 ft. furniture 
factory. Estimated cost $16,000. 

R. L, Pawtucket—Hope Webbing Co., 
1005 Main St., has awarded the contract 
for the construction of a 6 story, 85 x 190 
ft. mill addition. Estimated cost $200,000. 

Tenn., Chattanooga—Dixie Spinning Co. 
plans to build a cotton and yarn mill, 10,000 
spindle capacity. Estimated cost $500,000. 
J. L. Lupton, Pres. Architect not an- 
nounced, 

Tex., Refugio—Refugio Glass Wks., Inc., 
Natl Bank of Commerce Blidg., San 
Antonio, plans to build a glass bottle fac- 
tory here, capacity 50,000 bottles per day. 
Estimated cost $75,000. Private plans. 

Vt., Rutland—Rutland Sash and Door 
Co., plans to build a 2 story door and sash 


mill, Estimated cost $50,000. Private 
plans, 
Va., Danville—Dan River Cotton Mills, 


has awarded the contract for the construc- 
tion of a 4 story, 148 x 300 ft. bleachery 
and finishing cotton plant. Estimated cost 
$450,000. 

Va., Richmond—News-Leader Publishing 
Co., 9 North 8th St., is receiving bids for 
the construction of a 4 story, 90 x 140 ft. 
newspaper plant on 4th St. near Grace St. 
Estimated cost $390,000. Baskerville & 
Lambert, Travelers Bldg., Archts. 

Wis., Madison—Kennedy Dairy Co., 618 
University Ave., plans to build a 1 story, 
50 x 75 ft. ice manufacturing plant on 
Washington St. Estimated cost $40,000. 
Architect not selected. 

Wis., Milwaukee—Lesser & Schutte, 
Archts., 82 Wisconsin St., are receiving 
bids for the construction of a 2 story, 40 x 
114 ft. laundry addition, for the Standard 
Victoria Steam Laundry, 69 Ogden Ave. 


Wis., Phillips—Kneeland-McClurg Lum- 
ber Co. plans to build a 60 x 120 ft. saw 
mill, to replace the one which was de- 
stroyed by fire. Estimated cost $200,000. 
P. S. McClurg, Pres. Architect not se- 
lected. 

Wis., Stevens Point—The Pfiffner Lum- 


ber Co., 229 Franklin St., is receiving bids 
for the construction of a 2 story, 60 x 100 
ft. planing mill. Estimated cost $100,000 
F’, Spalenker, Stevens Point, Archt. 


B. C., New Westminster—New West- 
minster Paper Mills Ltd., plans to build 
a factory for the manufacture of tissue 
paper on the Indian Reserve, near here. 


Estimated cost $100,000. A. Onkels, Dir. 


Engineer not announced. 


Cuba, Guantanamo—Bureau of Yards 
and Docks, Navy Dept., Washington, D. C., 
plans to build a distilling plant, here. Spec. 
No. 4683. 


N. 8S., Halifax—Premier Paper & Power 
Co., 91 Hollis St., plans to build a large 
paper mill 35 miles from here. Estimated 
cost $1,500,000. P. H. Moore, Managing 
Dir. G. F. Hardy, 309 Bway, New York 
City, Engr. 

N. 8S., North Sydney—Cape Breton Cold 
Storage Co., plans to build a cold storage 
plant and packing house. Estimated cost 
200,000. Address J. Clarke, c/o owner. 
Private plans. Architect not announced. 

Carriage 


Ont., Brampton—Sturgis Baby 
Co., 60 Sumach St., Toronto, is having 
Plans prepared for the construction of a 2 
story, 50 x 100 ft. factory and a 2 story, 
20 x 30 ft. boiler house, here. Estimated 
cost $100,000. R. W. Hall, 707 Yonge St., 
Toronto, Archt. 


Ont., Ottawa—Stadium of Ottawa, Ltd., 
198 Sparks St., is having plans prepared for 
the construction of a stadium, stores and 
artificial ice plant, on King Edward Ave 
Estimated cost $300,000, Millson & Burgess, 
Home Bank Blidg., Sparks St, Archt. 


Ont., Stamford—The Canadian Carbor- 
undum Co., Montrose, has awarded the 
contract for the construction of a 2 story, 
50 x 100 ft. addition to its plant here. 








Ont., Stamford—Culp Paper Co., Roches- 
ter, Y., has purchased a site on Winery 
Rd., here, and plans to build a paper plant 

on. Estimated cost will exceed $40,000. 


Ont., Toronto — Toronto Wet Wash 
Laundry Co. 11 Dundas St. is having 
plans prepared for the construction of a 
2 story, 40 x 60 ft. laundry. Estimated 
cost $65,000. Harkness, Loudon & Hertz- 
berg, Confederation Life tide., Archts. 





